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driven siren s mounted above flie landing gear 
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Editorial 



TOM ATWOOD 


NEW FLYING STYLES EMERGE 



P attern aircraft old-timers, compe- 
ti t ion fun-fly airplanes, sport 
planes, rocket-ship electric sailplanes, 
thermal sniffers and other aircraft 
types all have markedly different 
llight styles. Yet, new and interesting 
Hying techniques continue to break 
onto the modeling scene. Program- 
mable radios have made much of this 
possible, but innovation in flight style 
has also sprung from new aircraft 
designs. 

Many of us have used program- 
mable radios to program in flaperons 
or aileron differential, coordinated 
rudder turns, or even roll and pilch 
compensation for knife-edge flight. 

But the possibilities go far beyond, 
and we believe we are seeing only the 
beginning of further innovation. 
Consider the “Waterfall” — a maneu- 
ver fiown by Quique Somen/im at the 
'94 Tournament of Champions, His 
Extra 300S essentially somersaulted, 
wheels first, from a low-altitude, 
nose-up hover, back to a hover, with 
only a slight loss of altitude. How? 

The throttle is cut and a touch of 
down-elevator added to start the plane 
falling, tail first. As the plane begins a 
short tailslicie, up-elevator is immediately 
added to pull the tail back and up (caus- 
ing the wheels-first rotation). Within 10 
to 20 degrees of rotation beyond the nose- 
down position, Quique adds full throttle 
and full down-elevator. When the engine 
is gunned, torque is an issue, so he simul- 
taneously adds full right aileron (and, if 
needed, right rudder) to keep the plane 
from rolling leftward. When the nose is 
back up, throttle is cut and the plane is 
back in a hover position, ready for torque 
rolls or another Waterfall. 

This novel maneuver reflects the use 
of what has been variously termed “pro- 
grammable flight modes” or “multiple 
llight conditions” — -a feature available on 
some programmable radios. By hitting a 
toggle, you can change all control- surface 
throws from those suitable for one llight 
mode, such as very slow- speed flight or 


Tony Ayer hovers 3 Morris Hobbies SU-do-KNQl in 
preparation for low-speed aerobatics. 


hover, to those needed for another, such 
as high-speed flight or aerobatics. 
Programming for one flight mode may 
not be compatible with flight in another! 
Have any of our readers broken interest- 
ing ground in this area? 

On the aircraft-design side, a new 
trend favors hovering and ultra-slow aer- 
obatic flight of light, profile airplanes. 
Much like the competition fun-fly air- 
planes, these specialized profile aircraft 
have very light wing loadings, are easy to 
hover, nose-up, in little or no wind and 
can take off and land on small platforms. 
See our “Field & Bench Review” of the 
Morris Hobbies Gee-whiz-Bee and “Air 
Scoop” in this issue for a look at two 
more of these unusual aircraft. 

After viewing some remarkable flight 
videos sold by Morris Hobbies, I called 
Waller Morris to find out more about this 
novel Hying style. He noted that it is ben- 
eficial to fly in a hover, or in slow, near- 


hover Hight, because the airplane is 
moving so slowly and at such a low 
altitude that it typically isn't damaged 
if you lose control and hit the ground. 
Walter says a responsive engine with a 
linear power curve and the right prop 
is key. Most people master the tech- 
nique within about four flying ses- 
sions. Morris said his SU-do-KHOI 
model (see photo) will even do climb- 
ing, inverted flat spins! At this rate, 
what will the repertory of aerobatic 
maneuvers look like in two years? 

f 96 TOURNAMENT 
OF CHAMPIONS 

Speaking of aerobatics, William G. 
Bennett has announced that the *96 
Las Vegas International Tournament 
of Champions will be held on 
October 24 through 27 at the Las 
Vegas Radio Control Model Field, 
Total prize money has been increased 
to a whopping $151,000 (the largest 
aviation contest purse we are aware 
of — full scale or modeling), and the 
first-place winner will take home 
$30,000, Aircraft for the contest must 
be scaled after full-scale aerobatic air- 
craft, such as the Extra 300 or Sukhoi 
SU 26 (a 10-percent deviation is 
allowed). Engine size has been increased 
to 12ci, which allows enough power to 
fly even Vi- scale aircraft! 

As in past TOCs, pitots for the contest 
will be selected from the world's best 
R/C aerobatic competitors. The *96 event 
will doubtless continue the TOC's tradi- 
tion as a trendsetter in R/C, For more 
information, call Steve Rojecki at (904) 
939-2222. 


OTHER NEWS 

In this issue, two important articles on 
quieting your models are vital reading for 
those who arc concerned with saving fly- 
ing fields. Tore Paulsen addresses muffler 
design and more in '"Sound Advice from 
Europe, Pari 2,” and Dave Gierke tests 
some of the quietest mufflers available in 
“Hey! Keep the Noise Down!” ■ 
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BR AIRSCREW 


Master Airscrew propellers develop greater thrust at lower rpm’s. Thin 
airfoil sections and efficient tips combine for greater thrust, more noise 
suppression and true tip path at the engined optimum power band. 

Available in six different series in a broad range of diameters and pitches. 
Series include the distinctive scimitar-shaped S Series, the semi-scafe 
Classic Series, and the G/F and K Series for sport flying. 
Nylon props are made of glass-filled nylon for strength and durability. 
Wood Series is made of lightweight, kiln-dried beechwood in 9" to 1 6" 
diameters. Heavier maple is used in the 18" to 24" range. 


G/F 

Series 


black, glass-filled nylon 

.. $1.29 

8x4, 8x6 

$1.49 

5.5x4, 5.5x4. 5 

9x4, 9x5, 9x6, 9x8, 9.5x6. 

$1.69 

6x3, 6x3.5, 6x4 

.. $1.29 

10x6, 10x7, 10x8 

$1.99 

7x4, 7x6 

.. $1.39 

1 1x6, 1 1x7, 1 1x7.5, 11x9. 

$2.19 


K 

Series 


black, glass-filled nylon 

. $2.89 

14x6, 14x8 

$5.59 

12x6, 12x8 

15x8, 15x10 

$6.59 

13x6, 13x8 

. $3.99 

16x6, 16x8 

$7.59 


Classic 

Series 


black, glass-filled nylon 


18x6, 18x8, 18x10 

.... $13.25 

16x6, 16x8, 16x10 

,. $7.95 

20x6, 20x8, 20x10 

.... $15.25 


Wood 

Series 


beechwood or maple 

9x4, 9x5, 9x6, 9x8 $2.10 

10x5. 10x6, 10x7, 10x8... $2.40 

11x6, 11x7, 11x8, 1 1x10. $2.70 

12x6, 12x8, 12x9 $3.45 

13x6, 13x8, 13x10 $4.20 


14x6, 14x8, 14x10.. 
16x6, 16x8, 16x10.. 
18x6, 18x8, 18x10... 
20x6, 20x8, 20x10... 
22x8, 22x10, 22x12. 
24x8. 24x10, 24x12. 


$5.55 

$9.50 

$15.00 

$17.00 

$19.25 

$ 21.00 


^ Scimitar 


W 


Series 


charcoal gray, glass-filled nylon 

8x4, 8x5, 8x6 $ 1 .59 

9x5, 9x6, 9x7 $1.79 

10x5, 10x6, 10x7, 10x8... $2.09 


1 1x6, 1 1x7, 11x8 

$2.29 

12x6, 12x8 

$2.99 

13x6, 13x8 

$4.29 

1 4x8 

$5.99 



Wood Series Propellers for Electric 


The only wood props designed specifically for electric flight. 
Wide, thin undercambered blades give greater thrust. 
Available in the following sizes: 

10x6, 10x8 $4.15 12x8, 12x10 $4.45 

11x7,11x9 $4.25 13x8,13x10 $4.65 


See Your local Hobby Dealer for Master Airscrew Propellers & Accessories 

WINDSOR PROPELLER COMPANY 

32 1 9 Monier Circle ■ Rancho Cordova, CA 95742 ■ (9 1 6) 63 1 -8385 
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Low cost Vacuum Forming machines 
Books, & supplies for the hobbyist 


Vacuum Form 272B Morganhill Dr 
Lake Orion, Michigan 48360 
Free Catalog (800) 391-2974 a 


Hobby Vac 1 

System 2 


WRITE TO US! We welcome your comments amJ si 
251 Danbury Road. Wilton, CT 06897. Letters ma, „ 
numbers of fetters we receive, we cannot respond lo every one. 


....... „ islions. Letters should be addressed to "Airwaves," Model Airplane News, 

06897. Letters may be edited for clarity and brevity. We regret that, owing to the tremendous 


IMAA- LEGAL? 

Tm a newcomer lo the sport of R/C 
flying* but I'm a longtime plane and car 
modeler. Every lime I look through R/C 
magazines, [ notice that models are 
often referred to as being “1MAA- 
legalT Could tell me what the IMAA 
is* and what are the basic requirements 
for a model to be IMAAdegal? 

I love your magazine and have just 
become a subscriber: keep up the good 
work! 

DARRIN PIONK 

Clinton Township , Ml 

Darrin IMAA refers to ” International 
Miniature Aircraft Association. " 
Basically, to be IMAA-legal, your 
model must have an 80-inch wingspan 
if it's a monoplane or 60-inch if it's a 
biplane , or it should be a true , ] M-scale 
model. The emphasis is on powered 
scale and sport models — not gliders . 
The IMAA also recommends certain 
servo sizes and battery capacity, but 
they're only recommendations. There 
are no restrictions regarding engine 
size or number of engines, hut most 
members use gas-powered engines such 
as the Quadras and Zenoahs. 

The IMAA publishes a quarterly 
newsletter (High Flight), and 
membership costs $15 in the US, $20 
in Canada and Mexico and $30 
elsewhere. For more information, 
contact Don E. Vineyard, IMAA 
Secretary, 205 Si! (date Rd. r Salma, KS 
67401 ; (913) 823-5569, GY 

GEAR DRIVES VS* BELT DRIVES 

With the proliferation of belt drives and 
gear drives for electrics* I'd like some 
advice on what the tradeoffs are. 

JAMES ALBRIGHT 
New York , NY 

James, we talked to a few of the "pros" 
in this area to get lo the bottom of this 
interesting question. Gus Ogushwitz 
of USR&D Corp., publishers of 
AERO* COMP software * offered this 
background information : 


"As far as efficiency of the motor- 
prop system is concerned, there are two 
I factors to consider: f / J motor loading 
I due to the propellers and ( 2) motor 
loading due to friction in the belt-drive 
system . 

"Regarding loading due to the 
props: imagine that one motor is 
driving just one small prop * The 
loading is relatively lighter, so the rpm 
are higher — often high enough to be 
| operating above the peak of the 
efficiency curve. Now imagine that the 
same motor is driving two such props. 
The loading is now relatively heavier, 
so rpm are lower , and the motor may 
be operating more efficiently. 

"Actually, the efficiency could be 
maximized by using a single, large- 
diameter prop of appropriate 
dimensions. Here , however, we are 
assuming that you are working with an 
airplane whose landing -gear height is 
restricting the propeller diameter so 
that use of a single larger prop is not 
possible ; 

"The other factor to consider is 
friction in the belt system. This comes in 
two flavors. First, bending a belt 
around a pulley takes effort, caused 
both by friction inside the belt and by 
friction between the belt and the pulley. 
This work must be supplied by the 
motor. Second, it takes a certain 
amount of tension to prevent the belt 
from floating off the pulley (even with 
toothed belts), and this tension puts a 
greater frictional load on one side of 
the bearings, if ball bearings are used , 
then fewer of the balls carry the load, 
and these balls have a higher dynamic 
friction. On the other hand, if bronze 
bushings are used, you will notice, after 
a few hours of operation, that the 
bushing is wearing out of round. (Years 
ago, most model airplane motors had 
bronze bushings. When we tried using 
small belt -drive systems, the bushing 
soon had to he replaced ) 

“ Both the belt-bending loads and the 
offset bearing loads require effort from 
the motor, and this reduces power 


It's MORE 


..* it s a passion! 

People who use Slimline 
products are driven to be 
champions; they demand 
the best. 

IT IS MORE THAN A HOBBY. 


Volume 


For a catalog outlining 
the full range of our products, 
call or send to: 

SLIMLINE MANUFACTURING 
P.0. BOX 3295 • SCOTTSDALE, ARIZONA 85271 
602-947-5053 • FAX 602-967-5030 
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system efficiency. Such a reduction is 
particularly troublesome in electric 
systems . where we need all the power 
we can get! 

“ To summarize; if the only way to 
get two or more props to rotate is with a 
single motor, then belting may slightly 
raise the efficiency of the system , 
However, if you are thinking of using a 
heir to build a drive-reduction box. 
think again. A geared system is much 
more efficient, and you will end up with 
mare thrust from your prop r (This is too 
had , because belted systems are much 
easier to build!) In addition , the weight 
of a geared system may very well he 
less than the weight of a belted system , 
or at least no heavier . " 

We were curious; what is the 
efficiency loss’! If the difference in this 
loss is too small for a modeler to 
measure, choosing one or the other type 
won t he critical. Manufacturers agreed 
that the quality of the gear or heir 
system 's engineering can itself add or 
subtract a few percentage points, and 
this may he larger than the difference in 
efficiency between heir and gear 
sxstems of comparable quality. 

A machinist's handbook noted that 
well-designed industrial gear drives of 
comparable simplicity will typically 
have an efficiency loss of 2 to 3 percent, 
and at least one higher-end, hobby 
gear-drive manufacturer conservatively 
assumes a loss of 5 percent (it*s 
probably less}. Another authoritative 
source had measured a range of 
middle-pf-the-road gear and bell drives 
and found efficiency losses in the 5- to 
7- percent range for gear systems and 5 
to II percent for belt systems. The 
outside range for belt systems typically 
results from improperly tensioned belts 
(better to err on the loose side!), hi any 
case, a well-engineered belt system will 
lose an additional I to 3 percent in 
efficiency compared with a geared 
system of comparable qua h tv. 

The great benefit of belt systems is 
ease of use combined with flexibility. 
For example , some belt drives allow 


easy swapping out and repositioning of 
pulleys for at -the field changes in 
‘gear " ratio . A pair of belts will be less 
efficient than shafting and gearing the 
props on a single-motor twin, but they 
may also weigh less. The great benefit 
of gear drives is small size and weight. 
Both types of reduction drives can 
produce surprising performance from 
less expensive motors. This is the big 
news; by gearing the prop down (and 
using a larger prop), it 's often possible 
to achieve a better match between the 
airplane and the motor. It makes little 
difference whether the reduction drive 
is a gear or belt system. 

Here are some of the many sources 
of belt drives and gear drives: 

* AMP-AIR. (516) 253-2702— multi* 
motor geared drives for intermediate 
sport electrics; 

* Astro Flight. (310) 82 1 -6242— gear 
drives for Astro motors ( all sizes); 

* Hobby Lobby, (615) 373-1444— belt 
and gear drives ( all sizes); 

* Kress Jets. (914) 336-8149— belt 
drives, including custom, for small to 
medium aircraft; 

■ Modeiair-Tech. (516) 979- 1475- 
single- and multi-motor belt drives t 
medium to giant scale; 

* Model Electronics, (206) 782-7458 — 
gear drives, including lightweight boxes 
with extended carbon -fiber sha fts for 
flying- wing applications. 

Whichever reduction drive you use. 
how will you determine how the plane 
will fly with a given configuration ? Two 
computer programs will give you some 
answers: AERO*CQMP, available from 
USR&D, (908) 850-41 31; and Electro 
Flight Design, available from Kress 
Jets. Hope this helps, James ! TA ■ 






Errata: in Mike Billinton's review of 
the O.S. Max 32 SX-H heli engine 
(October 1995, Mode! Airplane News), 
we provided an incorrect address for a 
muffler produced by K&S of Japan, It’s 
distributed in the U.S, by Horizon 
Hobby Distributors, 4105 Fieldstone 
Rd„ Champaign, IL 61821; (217) 355- 
9511; fax (217) 355-0058. 


Search and 

ENJOY 
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Anabat tm by Aerotech 

«, 59 .9 5 

> J 48" Wingspan 


• Rugged Slope Soaring Glider 

• For Aerobatics or Combat 

• Uses 2 or 3 Channel Radio 

• 6 to 8 Hour Build Time 

• Covering & Hardware Included 

• Will Fly Upright orlnverted 

• Flys In Light to Heavy Lift 

• Sorta-Scale for Added Realism 


6 More Anabats 
Now Available! 


If Anabats are not available 
at your local hobby shop call 

Aerotech . 800-573-9363 

A Cooperative of American Modelers 
Dedicated to Bringing You High Quality 
Products at the Best Price Possible. 
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Hints & Kinks 


Model Airplane News will give a free one-year subscription (or one-year renewal if you already subscribe) for each idea used in Hints & Kinks , " Send a rough 
sketch to Jim Newman c/o Model Airplane News r 251 Danbury Rd., Wilton, CT 06397 BE SURE YOUR NAME AND ADDRESS ARE CLEARLY PRINTED ON EACH 
SKETCH PHOTO AND NOTE YOU SUBMIT. Because of the number of ideas we receive, we can J acknowledge each one, nor can we return unused material. 


*‘** 1 *'* 

LOOSE NI-CD CHARGING 

A A- size Ni-Cds will fit inside 3 /4-inch (T9mm) P VC plumb* 
ing pipe, so cross-drill the ends of the pipe for the two 
sixpenny finishing nails to which the charger leads are 
soldered. The spring keeps the cells in contact with one 
another while the leads go to the appropriate charger. 

Steve Fields, Penndel, PA 


COLOR-COORDINATED GEAR WIRE 

Because paint readily chips off those music-wire landing 
gears, cover the wires with colored heat-shrink tubing. It 
stays in place and never chips off. 

Lawrence Jaconetta, Indian Orchard, MA 


ocr 


SCARF JOINTING 

On many stick-built models, particularly at the fuselage 
and the trailing edge of the wing, you will find this type 
of poor jointing (a). A stronger and better method is to 
make a scarf joint as shown. It eliminates the need to 
butt-glue the sticks, and it can be used in many areas of 
the structure, such as the center of the wing spars. 

Cliff Niesen, Crescent City, CA 


SECURE WIRING 

To prevent servo wires from being sucked into a jet 
model's ducted-fan, John glued Vet cro^-b rand fastener 
patches to the fuselage sides, then sandwiched the wires 
between the two pieces of Velcro®. John Burnett, APO 


SECURE NOSE WEIGHTS 

Nose weights should be securely bolted to the firewall or 
bulkhead, not to fragile, insecure cowls. The engine mount 
must then be tapped to receive the extra-long screws. Now 
the lead bars can be retained under the mounts with self- 
locking nuts. Frank actually uses the self-adhesive lead 
strips from his hobby store. 

Frank Cunningham, Penryn, CA 


EZ FIELD BENCH 

To make a height-adjustable field bench, screw a sheet 
of plywood to an old ironing board. Make some spikes 
from steel reinforcing rod so that you can firmly anchor 
the feet, or the bench will surely blow over. 

G*R. Silbersdorff, Wyckoff, NJ 
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A Film coverage or paintable hi-impatt 
surface -molded foam fuse, wings and tail 


Focke-Wulf 


IT ARF Designed for the discriminating FSB 
petition glider pilot. This factory constructed 
epoxy glass kit with carbon fiber reinforcement 
Is little time to complete. Just install the radio 
and power system. Placed 5th at the World 
iptonships in Australia, Won the European FSB 
mptonship. Unmatched quality. #3246 

XE-WULF 190 D9 The most feared of all 
nan WWU fighter's. As with the real thing the 
Eels performance is only limited to its pilots 
ty. Built-up wood. Fully sheeted, full size plans, 
is, instruction book and hardware package * RC3 


DASH-7 A 4-engine direct power drive 
electric, using 6/4 props, 7 or 8 cell 1 ,4- 
l*8MAh battery, and a single speed 
controller. 71“ wingspan, 

720 sq. in* wing area, 
flying weight 5-3/4 lb. 


j| Four to five channel radio 1 ? 
S required. Hardware I 

package included, with 1 
motor connectors. 
Comprehensive instructions. 
Optional landing gear is 
available with steerable^ j 
nose wheel. JMiL 


LIMIT 


a worli> 






£>A 


CO YMF 3-5 The Golden Era of aviation will come alive 
l this smooth gentle flying biplane. Available in 
popular sizes, both kits include wood construction, full size 
is, detailed instructions with iso-metric drawings. 

RC-4 1/6 Scale, RC-I 2 1/5 Scale 


waco > 


SPITFIRE Pica's elegent Spitfire's 
come in two popular sizes. Both are 
all wood construction, fully sheeted 
with detailed instructions, 
full sized plans, decals and hardware. 
A true classic fighter, in every sense. 
Looks great, flys great. 

RC-I 1/6 Scale, RC-16 1/5 Scale 


II.QUILI IVII.I1 Cl LI ll.lv. IU m ILVUV tllMH 

- you're in the air. It's stable, sleek, flashy 
and a fun time, A six foot multi-engine 
center oF attraction. #32 1 6 


RUBIN ARF is the purebred pat- 
tern platform that slices through the 
air with grace and precision. Its 
factory assembled balsa fuselage and 
sheeted foam wings get you in the 
air in a hurry. A step above the 
ordinary* Designed by pattern 
champ W, Matt around the 1 ,08flZ 
1 .20 4c engines. #3181 


Rubin 


^SKYFLEX 2000 A no nonsense simple way to 
learn to fly R/C* Motor speed gives you the up 
and down and the stick on the radio gives you the 
left and right. Motor, drive, prop already in 
place* install the radio gear and assemble the 
frame, place the sail ontothe frame, and with a 
couple of adjustments you're ready to go. 
#3204 


MUSTANG 


* 


A A 40 It's agile, it's gentle and it's the 

ect next plane. Kit includes a durable ABS 
posite Plura fuselage, pre-sheeted foam wings 
i factory set dihederal, full hardware pack- 
motor mount, fuel tank, GRP main gear 
i wheels* Optional tri-gear setup, 

164 


P-51 D9 MUSTANG The WWII fighter that turned the air 
war around. lt ! s fast agile and gentle, answers to the stick 
with authority. All wood construction, full sized plans, 
detailed instruction book, hardwarpackage, decals. 

RC-17 1/5 Scale, RC-I 8 1/6 Scale 


PUMA 


2675 NE 188 St. MIAMI, TL 33180 
(305) 932-1575 fax 937-2322 


Y >r 


GLUFF - Specially for- 
mulated for Balsa Wood. 
This sandable aliphatic 
white glue has a high 
solid content which gives 
it excellent strength and 
fast set-up and drying 
time. Comes in three 
standard sizes, 

4oz., 8oz. St 12oz.. 

PG- 1 004, PG- 1 003, 
PG-1002 







Aerobatics Made Easy 







DAVE PATRICK 


REALLY (REALLY!) FLAT SPINS 


SOME TIME AGO, I discussed spins 
and flat spins. Since then. Eve learned 
more about these maneuvers. I would 
like to pass on a couple of the tricks 
Eve picked up. 

In the early days of aviation, the 
spin was to be avoided at all costs. 
Even today, it has been the downfall of 
many pilots, yet in modem aerobatics, 
it's a common sight. So, why the fear? 
During a spin, the aircraft stalls and 
autorotates downward, and the controls 
are almost useless; remember, 1 said 
“almost/* When, or if, the spin is 
stopped, the nose of the aircraft ends 
up pointed almost straight 
down. This is not something 
you want to start close to the 
ground! The key to avoiding 
an inadvertent spin is not to 
stall. 


an accelerated high-speed stall. This 
usually results in a left snap and a spin. 
In cither case, plenty of recovery alti- 
tude is necessary. 

SPIN BASICS 

The garden-variety spin is started and 
finished in the upright position. From 
level flight, throttle back and, as the 
aircraft slows down, maintain altitude 
by adding up-clevator. Finally, you 
reach a point at which the stall angle is 
achieved, and the plane will suddenly 
“fall” (it has stalled). At this point, 
maintain full up-elevator, and apply 


Two types 
of upright 
flat spins 
to the left 


STALLED? 

Let's spend some time on the 
stall. No, it's not a place for 
horses or when your car quits. 
An airplane can stall at any air 
speed or attitude; all you have 
to do is exceed the critical 
angle of attack. That's the 
point at which the wing stops 
flying. Unfortunately for 
pilots, the transition from a 
wing that's flying to a wing 
that's stalled is abrupt. A high 
gross weight, a high wing 
loading and high altitudes 
raise the stall speed. In acro- 
batics, we can slow the air- 
craft down till it stalls (thus 
allowing a spin) or, if the 
plane is flying at a high speed 
and we abruptly apply full up- 
elevator, the plane will go into 


0 




4 \ 


0 B 


4 \ 




full aileron and rudder in the direction of 
the spin. The plane should descend slow- 
ly, rotating rapidly around its center of 
gravity without increasing its descent 
speed. If the plane won't spin (some 
designs are made that way), move the 
balance point farther aft, and increase the 
elevator throw. Be very careful when 
you make these adjustments, because 
you can dramatically affect the plancs's 
overall stability and its ability to recover 
from a spin. Always make one small 
adjustment at a lime. 

OK, you've gotten your plane to 
spin; to recover, just let go of the con- 


Straight and 
level entry 


A 

1. Stall aircraft 

2. Hold up-elevator, 
and add left-aileron 
and rudder. 

3. Slowly add opposite 
aileron. 

4. To recover, neutralize 
controls or add oppo- 
site rudder, 

down -elevator 
and a little power. 

5. Exit straight and 
level 

B 

3. Establish a regular 
spin. Then add in 
some down elevator 
slowly to really flatten 
the spin out. 

4 & 5. Same as A 
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GOOD TOOLS 


Typical spin 
to the left 


Straight and level entry 


trols, If this doesn't 
work, add opposite rud- 
der, down-elevator and a 
tittle power. If that 
doesn't do it„, well,,, 
punt? 


GREAT TOOLS 


1, Stall aircraft 


2. Hold up-elevator 
and add left 
aileron and rudder. 


Great tools can make any 
building project easier, faster, 
neater, even more precise. In fact, 
these special Ferma-Grit tools 
from Bob Violett Models are so 
good, after using them awhile 
you 11 wonder how you ever built 
without them. 

Made from space-age tungsten- 
carbide structured material, these 
sanding tools won't wear out like 
ordinary sandpaper. That not oniy 
saves money, but it means these 
tools are always ready-to-use, 
which saves interruptions in your 
building. 

And best of all, there are 33 
different shapes and styles to 
help improve building in ways 
sandpaper can't begin to match. 

So whether you build with 
balsa, ply and foam, Kevlar, 
carbon fiber and fiberglass, call 
or write for brochure complete 
with value-packed introductory 
SPECIAL OFFER. 

The more you build, the more 
you need Perma-Grit. 


BUT I WANTED A 
FLAT SPIN 

* Flat spin. This maneu- 
ver can look great, but it 
requires an aircraft that's 
capable of performing 
flat spins. Some models 
can't do it because they 
have too much stability 
designed into them. 
Most of the Goldberg 
Models (CGM)* Scale 
Aerobatic Series can 
spin, after they've been 
set up properly, 

• Upright flat spin. Enter 


3. To recover, 
neutralize controls 
or add opposite 
rudder, down- 
elevator and a little 
power. 


4, Exit straight and 
level. 


the Hal spin as you would a regular 
spin. After the spin has been estab- 
lished, try adding down-elevator 
slowly. I've done this with the new 
COM 1 .20 Bucker, and it's a spectacu- 
lar flat-type spin, 

* Inverted flat spin. This is a real 
favorite around here. Roll inverted, 
throttle back to idle, and use down- 
elevator to maintain altitude until the 
aircraft stalls. Then apply full down- 
elevator, full right rudder and left 
aileron. After the spin has been estab- 


lished, slowly add right aileron, and 
the plane should go flat. Recovery is 
the same: neutralize the controls, or 
add opposite rudder, up-elevator and a 
little power. 

Now, to get most planes to flat spin, 
it takes a lot of control throw and an 
aft balance point, so be very careful. 
As I said before, increase throw, and 
move the CG aft in small amounts. 

Have fun, and good luck! 


BOB VIOLETT MODELS 

170 State Road 419 
Winter Springs, FL 32708 
Ph, (407) 327-6333 Fax: (407) 327-5020 

Dealer Inquiries Invited 


^Addresses are listed alphabetically in tlu 
Index of Manufacturers on page 146 . I 
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HOWTO 


Scale appearance and function 

SPRING MECHANISM DETAIL 




S teve Saugcr of Troy, ML did a good job of 
scratch-building a Vis- scale Acronca Sedan for 
the 1995 Top Gun scale invitational. This 
fabric -cove red light aircraft is a pleasant departure 
from the run-of-lhe-mill Cub or Taylorcraft. This 
G.S.* .90 4-stroke-powered beauty has a 90-inch 
wingspan and weighs 15 pounds. 


^ inch -id. 
sq. tube 


X 

Spring 


Spring attachment h 

Slots in both inner and outer st\ 
tubes accept the thin brass levt 


Cut-down setscrew 
soldered to fever 


by STAFF 


Model 
Door Latch 


Brass plat 


Brass lev 


Solder 


A len wrench 


vfc-inch-o.d.-sq, tube 


TOP VIEW OF MECHANISM PLACEMENT WITHIN CABIN DOOR 


Striker plate 


Cap screw flush with outside 


Fuselage __ — 



SCALE LOOKS AND FUNCTION 

Looking inside, you can see that the scale effort 
didn’t stop at the cabin door. In fact, the interior of 
Steve’s model is fully detailed, and the cabin door 
itself is completely functional. He included a slide 
boll and a striker plate similar to those on the full- 
size Sedan. Steve’s technique can easily be adapted 
to a variety of other scale cabin planes. 

Check out the photos and illustrations, and see 
what you can come up with for your next scale 
masterpiece. 



On the T-table at Top Gun 95, Steve Sauger’s Aeronca Sedan is a 
beautifully executed civilian classic. 



Notice the small 
cap-head scre w in 
the middle of the 
door-latch handle . 
Steve can quickly 
and easily open and 
dose the door with 
an Alien wrench. 


With the door 
dosed t the over- 
all appearance of 
the Sedan is very 
convincing. 


y Outer 
A surface 
of door 


When the cabin door is 
open T you can see that it is 
detailed with padding, trim 
and fabric on the lower 
portion. The slide bolt is 
barely visible. For an 
uncompromising 
scale appear- 
ance, no latch 
mechanism is 
visible. 
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Air Scoop 





P owered by two MWS .21s or similar high- A flllifll 
performance 2-strokes, the Morris Hobbies MM 1" I ® I n I 

Pinwheel is a true aerial contor- ■ mwmm 

tionrst. It’s capable of hovering PfllltfllltifllllOf 
figure-8s, knife-edge loops and, lj|||llll| B ||l|ll|nl 
with the Morris engine mixer wwmwi mwimvi 

(which makes the plane capable of dropping the left engine to an 
idle when full left rudder is applied or vice versa), unbelievable in- 
flight pinwheels and "supersonic 11 flat spins. Imagine a climbing 
inverted flat spin with one engine at full throttle and the other at 

idle; that’s 

what the 
Pinwheel can 
do. The 
Morris Mixer 
sets up the 
engines to 
throttle down 
at any point 
you choose — 

Va, V4, full 
throw, or any- 
thing in 
between. The 
mixer can be 
switched off 
or reversed in 
flight to make 
things even 

more interesting. The Pinwheel costs $109.95, and the mixer costs 
$65; the combo can be bought for $169.95. it’s also available with 
two MWS .21s and tuned silencers for $379.95. Contact Morris 
Hobbies, 4200 A Leghorn Dr., Louisville, KY 40218; (800) 826-6054. 


New products or people behind the scenes; my sources have been put on alert to get the scoopf In this column, youV find 
new things that will, at times, cause consternation, and telepathic insults will probably be launched in my general direction! 
But who cares? It's you, the reader , who matters most f / spy for those who fly! 


W hen I first saw this photo, for a moment I, too, thought it was a full-scale 182. This beautifully detailed Cessna 182 
is the first in Global's new Global E2 line of ARF models. From the airfoil-shaped wing struts to the panel lines and 
rivets, this new 6-foot- span 
Skylane delivers scale appearance 
in every way. Even the scale cock- 
pit interior is supplied. The realism, 
however, goes beyond form and 
includes features of function- 
working flaps, to be specific! All the 
building, sanding, covering and 
painting has been done for you. 

Rumor has it that the workmanship 
is outstanding. Specifications: 
wingspan — 72 inches; wing area — 

725 square inches; flying weight— 

8 pounds; wing loading — 
ounces per square foot; engine— 

.60 to .65 2-stroke. We'll have a full 

“Field & Bench” on this beauty as soon as it becomes available. Contact Global Hobby Distributors, 10725 Ellis Ave., 
Fountain Valley, CA 92728-8610; (714) 963-0133; fax (714) 962-6452. 


Big Pussycat 

( f you believe, as I do, that larger models are 
more forgiving because of their smooth, 
predictable control response, Thunder Tiger’s 
new 72-inch- wingspan Tiger Trainer 60T 
should interest you considerably. Built up 
much like a conventional wooden kit, the GOT 
comes covered in bright film, just as you see 
it here, and it includes a tank, a spinner, 
wheels, a motor mount, pushrods and a hard- 
ware package. At a flying weight of 8 pounds 
and a wing area of 915 square inches, the 
Tiger Trainer 60T has a wing loading of 20.2 
ounces per square foot. That figure spells one 
thing— forgiving'. Designed for .60 2- stroke 
engines, the big 60T should prove to be a very 
gentle trainer. Contact Thunder Tiger USA, 
2430 Lacy Lane #120, Carrollton, TX 75006; 
(214) 243-8238; fox (214) 243-8255. 
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AIR SCOOP 




w T _ _ own and 

Cox VENOM ****** 


Race-Ready 


all of it in the 
new Venom. 
The Venom 


F or years, 
the V 2 A 


a stock factory 
example. Now 
Cox has taken the best of these perform an ce~“tweaking" 
secrets from top racers, thrown in a few tricks of therr 


race pros have 
been modifying 
the Cox Black 
Widow, 

extracting per- 
formance that 

anything 
obtainable from 


features an anodized crankcase and a heavy-duty Killer 
Bee crankshaft, which is " loose- fitted” for ultra-low drag. 
Other proven features are Cox's radically ported Tee Dee 
sleeve and lightweight piston, both of which are taper- 
ground for high-rpm race conditions. The fuel tank and 
the zero -drag spring starter were borrowed from the 
Standard Black Widow 0*49. For more information, con- 
tact Cox Products Jnc., P.O. Box 4800, Corona, CA 
91720-2004; (909) 278-1282; fax (909) 278-2981 . 



T he P-47D Thunderbolt— icon of the European theater— 
now joins Top Flight's Gold Edition Warbird Series. The 
nostalgic Razorback has been brought to life in V>-scale with 
this new, highly detailed, all-balsa kit. Because of the CAD 
construction techniques, the Thunderbolt's interlocking parts 
go together quickly and accurately; photo -illustrated instruc- 
tions and full-size rolled plans help to smooth the assembly 
process further. The most exciting feature of this warbird is 
probably the airfoil, which was designed by University of 
Illinois Low- Speed Airfoil Test Program founder and interna- 
tionally recognized expert Dr, Michael Selig. As a result, the 
P-47 offers excellent slow- speed -stall resistance coupled with 
superb handling throughout its envelope. Specifications; 
wingspan — 63 inches; wing area — 71 3 square inches; 
weight — 8 to 10 pounds; engine requirements— .61 to .91 
2-stroke or .91 to 1 .20 4-stroke. For more information, contact 
Great Planes Model Distributors, P.O. Box 9021 , Champaign, 
IL 61 826-9021; (217) 398-6300; fax (217) 398-1104. 



AIRPLANE 


v 0h( } (B^eedle and the (-Jlose 

E ver wonder where those beautifully embroidered hats and jackets that 
some modelers sport come from? At IMAA scale meets across the east 
coast, ihe name Melrose is becoming a familiar synonym for quality. 

Melvin and Rose DeBose of Wilmington, NC, are Ihe reasons so many 
modelers are sporting custom embroidery. A sample of their work is mod- 
eled here by Hilary, Air Age's breathtaking production assistant. The qual- 
ify, huge choice of colors and hangar full ot aircraft types from which to 
choose make it easy to get exactly what you want. Silver P-51 with yellow-and-black checkerboard nose?— 
no problem. How about an Olive Drab 8-25 or P-38?— you're covered. Pink Sukhoi?— roger that, comrade! Rose, 
with her computer-controlled embroidery machine can do you up in sharp, crisp lashion. II you ever wanted a 
personal piece of aviation history to wear, give Rose and Mel a call; start a fashion trend in your club! The 
Melrose Co „ 130 Pinecrest Pkwy., Wilmington, NC 28401: (910) 763-4781. 



P eople like Amelia Earhart and Wiley Post pushed the edge of aviation limits with the 
Lockheed Vega. I think it was in this craft that consummate wiseman Will Rogers 
took a fateful ride on the frontier. Why it has taken till now for our industry to kit this 
icon of aviation history is a good question. The long-awaited answer, however, is very 
good news. The project was taken up by Ikon N’West, and they now offer a complete 
all- wood kit. Anyone who’s even vaguely familiar with Ikon N ’West's work knows their 
products are top-drawer. This 1 05-inch-wingspan, Vs-scale design features hand-cut 
parts made of carefully selected wood and is completely sheeted like the full-scale are. Its power requirement is a 1 ,20 4-stroke 

• and, with 1 ,730 square inches of wing area, the wing loading comes in at a very 
JO LX/U1XJ tf3C M matter doc * te 25 ounces per square foot. For more information, contact Ikon N’West, 
J ' P.O. Box 306, Rost Falls, ID 83854; (208) 773-9001, To order, call (800) 327-7198, 
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Pilot Projects 



A LOOK AT WHAT OUR READERS ARE DOING 


SEND IN YOUR 
SNAPSHOTS 

Model Airplane News is your magazine and, 
as always, we encourage reader participa- 
tion. In “ Pilot Projects , " we feature pictures 
from you— our readers. Both color slides 
and color prints are acceptable. 

All photos used in this section will be 
eligible for a grand prize of $500, to be 
awarded at the end of 1995. The winner will 
be chosen from all entries published, so get 
a photo or two, plus a brief description, and 
send them in! 

Send those pictures to: Pilot Projects, 
Model Airplane News, 251 Danbury Rd.. 
Wilton, CT 06897. 


GORGEOUS GOONEY BIRD 

Edmundo Carmona of Pachuca, Hidalgo, Mexico, recently built this DC-3 model 
from a Royal kit. The 10-pound plane has functional retractable landing gear and 
flaps and is powered by two O.S. .46 pump engines. Edmundo used Du Pont acrylic 


enamel to create the early Aeromexico Airlines markings. 




RESISTANCE FIGHTER 


George Orfanos of Aspra Spitia, Bcotie, Greece, designed 
and built this model of the Morane-Saulnicr 406 — a French 
WW II fighter that had a rear-placed cockpit, a retractable 
radiator, a belly antenna and positively cambered main 
wheels. The semi-scale, 86.5-inch-span model weighs 
16 pounds and has oversize wheels to “cope with 
the un-trimmcd grass of the Hying field, where sheep are 
the natural lawnmowers.“ 


BUBBLETOP PIPER 

Dan Santich of Pinnacle, NC, used Wylam drawings and data from 
Piper to design this '/5-scale Skycycle. The full-size prototype craft 



was built out of a P-47's disposable drop tank and the wings of a 
Piper Tricycle; the model has a fiberglass fuselage and balsa wings. 
Dan says that the 80-inch-span model “flies like a trainer.'’ 


MARINE MAELSTROM 

Scott MacCready of DuBois, PA, modified this Douglas SBD-I Dauntless 
from a Bob Holman SBD-5 kit. The model has operational flaps, dive 
brakes and retracts and is powered by a Super Tiger .75. Scott created the 
1939 U.S. Marines paint scheme using automotive bumper paint and Black 
Baron epoxy over silkspan and dope. 




FLYING HISTORY 

Jakob Jonsson of Reykjavik, Iceland, built this 
'/4-scale Avro 504K to celebrate 75 years of 
aviation in Iceland. Jakob says that a full-size 
Avro look off on September 3, 1919, at 5 
o'clock and that his model took off from the 
same spot on the same date 75 years later. 
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Pilot Projects 



A PAIR 
OF PUSHERS 

Dan Anderson of 
Salem, OR, built these 
Sport FA- 1 8 Hornets 
from Model Airplane 
News plans. He modi- 
fied each with built-up, 
sheeted, flying stabiliz- 
ers instead of elevators; 
leading-edge exten- 
sions for realism and 
improved slow-speed 
handling; and a Stg 
WW II canopy for a 
more streamlined look. 
Powered by O.S. .32 
engines, the models 
perform blistering rolls 
and have excellent 
sJow-specd handling. 




ELECTRIC ’CAT 


This stand-off-scale Grumman F6F-3 Hellcat was 
scratch-built by Richard C. Fleming of Olivet, MI. He 
says that, powered by a geared Astro 40 motor on 20 
cells, it will almost jump off a grass runway in less 
than 30 feet. Richard covered the Hellcat with white 
Micafilm and finished it with Floquil model railroad 
paint. The 58-inch-span model weighs 104 ounces 
ready to fly. 


TWIST THE 
NIGHT AWAY 

Andris Fre imams 
of Kincardine, 
Ontario, Canada, 
scratch-buili this 
Imperial Knight 
Twister from 
Model Airplane News plans. The 16-pound craft is powered 
by an Q,S. BGX 3500 with a Jim Cline fuel regulator and a 
Slimline mu filer. He covered the model with 21st Century 
fabric with K&B epoxy on the fiberglass parts. Andris says: 
“The design is excellent, and the model's flying capabilities 
arc spirited yet not at all as unforgiving as 1 had cx pec ted.” 
Equipped with a Simple Smoke pump, the model must really 
look pretty in the air. 



CHECK YOUR SIX 


Tom Sentfen— a firefighter from Middletown, OH — built this 
F-14 from a Great Planes kit. It has retracts and a MonoKote 
finish with Presto Graphics for panel lines. The 7 Impound 
model is powered by a YS 60 engine with a tuned pipe run- 
ning down the tunnel on the underside. Tom says that the jel is 
“a very groovy flier.” 



HOWLING FIGHTER 

This Focke-Wulf 190A-5 is the handiwork of 
Capl. Mike Youngling of Norman, OK. He 
scratch-built the 80-inch-span, 19-pound model 
using Bob Holman plans, and he equipped it 
with Gene Barton retracts and split flaps, which 
make landings very slow, Mike says that the 
model flies very well on an ST 3000, 
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cinsmcTioi 

Live W ire 

by GEORGE WILSON 



The Live Wire II should make a great elec- 
tric-powered model. Its lightness, strong 
construction and relatively 
large “ cargo space" make it a 
natural. The high thrust line 
should help it ROG, but hand- 
launching is easy. An 05 
cobalt motor with seven cells 
should power it nicely. 
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H great flying 
.10-size update of 
Pappy deBolf's 
classic 

T HIS UPDATED, simpli- 
fied version of Ha! 
deBolt’s Live Wire trainer 
is a great project for the novice 
who has passed the ARF stage 
and wants a model that is not a 
lookalike trainer. Additionally, 
it is easy and inexpensive to 
build and operate. It uses a .10 
engine, it flies well, and it does 
not require a lot of space to be 
stored or transported to the 
field. A gallon of fuel should fly 
it almost all season! 





The roughly finished tail 
feathers have been trial-fit 
to the fuselage. The flat 
diagonal structure of the 
tail surfaces is a favorite of 
the designer. The surfaces 
resist warping and they're 
tight and strong , 


The forward end of the fuselage just before 
covering. The eight blind nuts are in place, and 
the control holes and fuel hole have been 
drilled before assembly. 

The new Live Wire is similar to 
dcBolt's original only in genera) appear- 
ance and force setup. The original was a 
tail-dragger and used escapement control 
of rudder and, possibly, throttle and/or ele- 
vator. The current version has tricycle gear 
and a 3-channel proportional radio. 

The construction techniques have been 
updated. Rather than retaining its original 
characteristics, the tail surfaces and airfoils 
have been changed to make it a more tran- 
quil trainer. Incidentally* 1 hope that 
“Pappy” deRolt still accepts my “plagia- 
rism" as a sincere compliment. 


The "kitted" wing parts on the plan 
before being assembled. Kitting makes 
scratch-building easy and helps you 
when you study the plan before starting 
construction . 


The start of wing construction. The 
square helps to make things true; don't 
build without one! 


The wing center sec- 
tion with the bottom 
sheeting, spars t sub- 
leading edge, web- 
bing and dihedral 
brace in place. 


The model flies very well. As you'd 
expect a trainer with a flat- bottom 
wing to do, it tends to zoom a bit 
at the end of a dive. With its under- 
cambered wingtips, stalls are no 
problem at high or low speeds. 

Hans Sagamuehl made the first 
test flight for me. He planned to 
hand-launch it, but after feeling the 
thrust, he elected to RQG, and it 
did — handily. It hasn't been hand- 
launched yet! A minute into the first 
flight* he handed me the radio and 
said that his services were no 
longer needed; indeed, they were 
not! 

Live Wire II is a pussycat to fly. 
The original 8x3 wooden propeller 
(an antique that’s about 25 years 
old) was soon broken, and we tried 
a 7x3 plastic prop* but soon 
changed to an 8x4, 
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CONSTRUCTION: LIVE WIRE II 




The wing sheeting in place on the left wing , The trailing edge is shimmed up to give Va inch of washout 
at the wingtip. This side was later tilted oft the board to form the dihedral angle . 


SPECIFICATIONS 


Name Live Wire II Comments: this is a replica of the origi- 

Type , old-timer replica nal Live Wire designed by Hal deBolt, 

Wingspan .. 47.5 in. Construction is of balsa and plywood. 

Airfoil flat-bottom and the original tarl-dragger design has 

Weight 2.27 lb. been changed to a trike configuration. 

Wing area 420 sq> in. Because of its easy flight characteristics 

Wing loading 12.5 oz./sq, ft. and simple construction , the Live Wire II 

Radio req’d 3 channels makes a great trainer. 

(throttle, rudder, elevator) 

Engine req’d 10 2-stroke 



The dihedral angle is formed by tilting the “fin- 
ished” wing using a square block , Note the 
washout shim (this one is continuous, but several 
short pieces also work well). The center rib on 
the right wing Kras installed after the dihedral 
brace bad been fitted and cemented into place. 

When the deBolt Live Wires were in 
vogue, R/C models with .10 engines would 
seldom rise off ground (ROG) because of 
their weight. The Live Wire trainer was set 
up to ROG: note the incidence in the wing 
and elevator. Rotation for takeoff was hard- 
ly necessary. And the current lightweight 
version takes off from our grass field with 
ease. Admittedly, our “field marshal" does 
keep the grass well-mowed. The high thrust 
line helps to counteract the upward vertical 
rotation caused by the high wing and keeps 
the propeller out of the grass. Note that 
when flying level, the thrust line is negative 
because of the wing/elevator incidences. 
Again, this helps offset the wing drag. 

Make scratch -building easy by “kitting" 
the parts before you start building. Select 
the balsa as you go; my scrap and storage 
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Because of its easy flight characteristics 
and simple construction, the Live Wire II makes 
a great trainer. 



The finished wing center 
section, A 1/tsdnch wire is 
inset at the center of the 
trailing edge to strengthen 
the area where the wing 
hold-down bands will go. 
Covered with Coverite* 
Mica film, this model did 
not use a strengthening 
covering at the wing center. 
Light fiberglass is QK, hut 
the author recommends 
Potymat doth from Ace 
R/C* because ft's easy to 
handle and can he attached 
with dope , 



The finished wing— tight and strong. The blunt leading edge heips make the Live Wire's flight charac- 
teristics gentle (including stalls). 



The under-cambered wingtip is easy to build 
and appears to add tip lift that helps to delay tip 
stalls . The model does not "fall off' at low 
speeds— typically, on landing approach. 


bins provided balsa of most of the appro- 
priate hardnesses; a trip to the hobby shop 
met my other needs, including for the hard' 
ware items. 

Do not assume the edges of your balsa 
sheets are straight. Check them with a 
straightedge, and trim them as necessary. If 
you're a first-time scratch-builder, there's 
nothing wrong with asking an experienced 
builder for help. Construction notes are 
brief and are included with the plan. If you 
take the time to really study the plan, you’ll 
find the Live Wire II easy to build. Think 
ahead as you build; for example, be sure to 
cut the holes in the formers and ribs. 

This 3-channel trainer/fun flier is easy to 
build, inexpensive and a real fuel saver. It 
will turn on the nostalgia in all of your fly- 
ing buddies who cut their modeling teeth in 
the ’50s and '60s. There were lots of good 
times in those days with the whole Live 
Wire series! 

* Addresses are listed alphabetically in the Index of 
Manufacturers an page 146 , ■ 



H/C Katydid /Sport Flyer 

H eadiy Built Balsa ARF t Requires Engine & Radio 


The (J lunate 2 Channel Radio Control Trainer / .049 Engine 
Produced under license from Clancy Aviation 


uSHftIV 


Touch & Go' D-Handle / Control Line /Electric Powered 


fll-B Pvlon Racer / Coni ral Line / , 049 E ngi n e 


2-Speed Blip Throttle /Contra I Line / .049 Engine 

See your local Hobby Retailer 

© For a dealer near you call (800)451-0339 
or lor a free 1995 catalog write to: 

Cox Products, Dept. M 
350 West Rincon Street 
'»'* Corona, CA 91720 
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THE KIT 

Proctor’s* Eindecker 
kit comes in an attrac- 
tive box, and it has the 
plans printed on it as 
well as a photo of the 
finished model. It’s 
one of the most com- 
plete kits that I’ve ever 
seen. It contains four 
rolled sheets of mag- 
nificent drawings, a 


This view of the 
airplane shows 
the scale beauty 
before the model 
was covered. 


T HE EINDECKER 
was a WW I 
mid-wing observa- 
tion monoplane that 
was designed and 
manufactured by 
Anthony Fokker. 
This marginally suc- 
cessful aircraft was the first to use a 
brazed, tubular-steel frame. It incorporated 
wing warping instead of ailerons for lateral 
control, and it had full-flying tail surfaces. 
Fokker’s claim to fame 
was as an innovator and a 
salesman, not as an engi- 
neer. The Allies weren’t 
interested in Fokker’s plane; 

Germany was. 

Fokker had incorporated 
a synchronized machine gun 
with an interrupter gear so 
that the gun could be Fired 
between the prop blades 
while the plane was flying. 

This innovation made the 
Eindecker successful and 
gave Germany the advan- 
tage in the air for about a 


W 



year (1915 to 1916). 

A museum-scale 
masterpiece for 
serious scale 
modelers 

Ernst Udet, Manfred Von Richthofen 
(the Red Baron) and Max Immelman all 
flew Eindeckers. Immelman was flying this 
plane when he created the maneuver that 
bears his name. He was killed in an 
Eindecker on June 18, 1916. 

The plane that I built is a replica of the 
one flown by Lieut. Kurt Wintgens — the 
first German ace. A replica of the full-scale 
plane is in the Champlin Fighter Museum 
in Mesa, AZ. 


30-page construction manual, a four-page 
parts list and 60 construction photos. 

The pieces are sorted by assembly and 
wrapped for protection. The hardware is 
packaged by type and/or assembly. All the 
parts are coded and identified on the plans 
and in the construction manual. The draw- 
ings are divided into zones, and they’re 


cross-referenced throughout the manual and 
parts list. The parts list covers every ele- 
ment in the kit, and the parts are cross-refer- 
enced in the general catalogue. There are 
several prebuilt assemblies in the kit, so sil- 
ver soldering isn’t necessary. These jig-built 
assemblies are extremely accurate, and the 
cowl is of spun aluminum. 
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PERFORMANCE 


The Eindecker was flown on June 16, 1995, at the WRAM field in 
Patterson, NY. Not an accomplished flier, I asked my good friend 
Dan Carozza to make the maiden flight. 


* Takeoff and landing 

The ground handling with the fixed tail skid and rudder was very 
positive and effective even on our grass field. We lined up on the 

runway and slowly advanced the throttle to 

full. Dan held the plane on the ground and 
built up air speed. It seemed as though it took 
full power to lift the plane off the ground. The 
plane was out of trim. We added down-eleva- 
tor and right aileron to trim it out. Takeoff 
would probably have been much better had 
the plane been properly trimmed. 

This isn't a fast airplane. There’s a lot of 
drag and resistance from the engine and the 
cowl. This, f suspect, was true of the real 
plane as well. Once in the air and properly 
trimmed, the plane flew well. The wing warp- 
ing was very effective. As noted by Proctor, you must fly coordi- 
nated with the wing warping and rudder. We didn't use rt on the 
maiden flight, but I’ll add mixing of these controls through the 
radio. 

The plane is a floater on landing. The speed didn't seem to 
bleed off very rapidly. Our biggest concern on landing was the 
prop clearance. With the 24-inch prop, there isn’t much clear- 
ance. Dan landed on the main gear and let the plane settle. Our 
idle setting was probably on the high side, which was appropriate 


for a first flight. Because of this, the rollout was a little longer than 
I had anticipated. The large Proctor wheels added to this. 

• High-speed performance 

With this plane, this heading is a misnomer. The difference 
between high and mid throttle was hardly noticeable. 

• Slew-speed performance 

The plane excelled in this area. The controls remained effective, 
and the stall was predictable without a wingtip dip. We didn't have 
a chance to check the crosswind capabilities 
because there was no breeze. Our guess is 
that you wouldn't want a lot of crosswind with 
this model. 

* Aerobatics 

We didn’t have a chance to try any aerobat- 
ics because when we landed after the initial 
flight, we found that one of the main wing and 
cabane support points had sheared off. If we 
had tried any inverted maneuvers, we proba- 
bly would have lost the model. Based on 
what we learned, the roll rate with the wing 
warping should produce a decent roll. 

With the effective elevator, loops and inverted flight should be 
possible. The rudder also is very effective. 

» Conclusion 

This Eindecker is a lot of fun, and it should be flown in a scale-like 
fashion. I'm confident that it can perform any maneuver that the full- 
scale plane was capable of. The average to advanced flier should 
be able to handle this model. You just have to pick your days. 


The wingtips, rudder 
and elevator perimeters 
are made of pre-bent reed. 
I had to re-shape the ele- 
vator outlines (probably 
because of the humidity) 
by spraying the parts with 
ammonia and water and 
pinning them over the 
plans. 

The fuel-gauge housing 
and the windshield sup- 
port are printed on sheet 
aluminum and have to be 
cut out. The other sheet 
metal for the front section 



The wing is buitt with scale , under- 
cambered plywood ribs. The ribs 
are cap-stripped T and the wingtip 
bows are preformed. 


shape. The basic wing 
ribs are die-cut plywood. 

CONSTRUCTION 

This is not a beginners' 
kit! It demands more 
than the average com- 
mitment of time and 
patience, I don’t have a 
very sophisticated shop; 
however, there was 
nothing I couldn’t 
accomplish. The tool 
that was most helpful 
was my drill press. I 
used CA throughout the 


of the fuselage is supplied in sheet alu- construction. This allowed me to build up 


minum and must be cut and formed to what looks like brazed joints on the fuse- 



The fuselage sides are made with dowels and 
are built on top of each other to ensure symme- 
try. The author is dritiing one of the many nail 
holes. 


lage, and it reduced the building time 
drastically. 

I’ve never nailed an airplane together, 
so it seemed very strange at first; however, 
as I got deeper into the project, I saw the 
wisdom of this technique. The engineering 
and technology are very well thought out, 

FUSELAGE 

The fuselage construction is fairly straight- 
forward. The dowel-cutting fixture that 
comes with the kit works well with a drill 
press. If you glue a ruler to the jig, the 
work goes much faster, I found it easier to 


SPECIFICATIONS 

Name; Fokker E-Ill Eindecker 
Manufacturer: Proctor Enterprises 
Type: WW I museum scale 
Wingspan: 100 in. 

Airfoil: scale Linder-cambered 
Weight; 20 1b. 

No. of channels req’d; 4 (wing 
warping, throttle, rudder, elevator) 
Engine used: Seidel 
List price: $469.95 

Features: the Proctor Eindecker is 
the most complete kit I’ve ever seen. It 
has dowel fuselage construction; 
die-cut plywood wing ribs; formed 
elevator, rudder and wingtip parts: 
complete hardware: puli pull control- 
cable system; wheels; a metal cowl 
and fuselage panels. Pre-assembled 
soldered parts are also included. 

Hits 

* Scale fidelity, 

* Removable engine and radio 
module. 

Misses 

* Minor discrepancies in construc- 
tion manual. 


build the second fuselage side over the 
first. This ensures that they will be identi- 
cal. (Put a piece of wax paper between the 
sides.) 
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EINDECKER E-Ill 





1 used a no. 56 drill bit with my cordless 
D re me l tool to drill the pilot holes for the 
no. 10 nails and to ensure a tight fit. To 
drill straight in, elevate the first side more 
than the % inch called for. Not all the tabs 


bracing is installed, all the 
members go into compres- 
sion. In step 8, the scrap >1 M 
block should be l /lx3 5 /\bx4 
inches, and the tail should 
be elevated 3 5 /i6 
inches, not 3 3 /4 
inches, 7 * 

The elevator / 

bushing in photo 
3 is incorrect. It 
isn't the straight 
piece depicted; 
it has the rud- 
der bushing sol- 
dered to it. In step 10, don't 
glue the shock -arm mount (part 
20) at this time because it has 
to be taken out later. When you 
assemble the tray slide as 
described in step 11, the rear 
comers of the slide have to he 
coped to fit to each other. This slide arrange- 
ment is a great idea and should be incorpo- 
rated into more models because it makes it 
easy to reach the engine, glow driver, radio, 
batteries and fuel system. Also, the drill bit 
used in step 14 should be a no. 56 (not a no. 


The Eindecker uses a unique 
removable engine and radio 
module that should he used 
on more models . it greatly 
simplifies engine and radio 
maintenance. 


53); it provides a much better fit. 

In addition to the wing-pin support 
backing on the inside of the uprights (step 
16), you need to put a V\ 6-inch shim mem- 
ber on the outside to compensate for the 
thickness of (he laminated aluminum and 
plywood panel at the front wing-pin hole. 
This doesn't become apparent until you 
align the wings. Also, insert a Vi 6-inch 
shim at the rear-wing attachment point 
behind part 1 10, 

The wing-warping servo leads (cables) 
should go between the two dowel eross- 


Detaii of the fuselage cheek cowt and the modified exhaust 
pipe for one of the top cylinders. 


on the no. 13 cable-anchor fillings are sup- 
posed to be bent. Some of these fittings 
have to be modified where there are no 
cables attached. Be sure that the no, 10 
nails go through the hole in the no, 13 fil- 
ling, This is critical because, when the wire 






SEIDEL 
ST 770 


P roctor has designed the Eindecker around 
the 7-cylinder Seidel engine. By rights, the 
airplane should be an E-ll because it was the one 
that had the 7-cylinder engine. The E-Ill had a 9- 
cy Under engine, A V3 -scale Eindecker could use 
the 9-cylinder, but it would overwhelm the V*- 
scale version. 

The Seidel ST 770 engine is manufactured in 
Malsch, Germany, 
by Wolfgang Seidel. 

In Its 10th year 
of operation, this 
facility houses the 
CNC machinery and 
assembly stations 
as well as the offices. After being machined, the 
engines are assembled by hand, Proctor 
Enterprises of Aurora, OR, is the exclusive U.S. 
distributor of these engines. 

The engine comes with the necessary 
wrenches, feeler gauges, wiring harness and a standard engine 
mount. It also has a display mount. The engine that I used in the 

Eindecker is their Series II 
I with the exposed push- 
rods, It looks more scale 
for this application than 
the Series II that they now 
manufacture. 

The ST 770 has 7 cylin- 
ders, displaces 4.174ci, 
I and it’s rated at 4hp. The 
I diameter is 9,05 inches, 
and it weighs 5,73 pounds, 
1 A 24x8 prop is recam- 

~ , , . . mended for the Eindecker, 

The engine toots and accessories used 

with the Seidel radial , 


and the rpm range is 1,000 to 6,00 
I'm turning 4,700rpm with the 24x 
prop. 

Proctor makes an engine mount fo 
the Eindecker. I strongly recommen 
if if you use this engine. I also use 
the Profi-Tronic Power-Glo 2- 
onboard glow driver supplied b 
Proctor, This unit is used to start th 
engine and to ensure that the engin 
doesn't load up at low speed and a 
idle. It also gives a much smoothe 
idle. The unit is adjustable and run 
off a “Y" connector on the throttl 
function of the radio, 

I contacted Don Nix of Powe 
Master* fuels, who brewed the neces 
sary break-in and running fuels fo 
me. Proctor recommends a break-in 
mixture of 9:1 (nine parts methanol t 
one part oil) for the first hour, a 1 2:1 mixture for the second hou 
and a 14:1 mixture thereafter. Don also used a mix of Klotz* syn 
thefic and castor oil. This fuel has zero nitro. 

I use an electric starter with the Eindecker because I’m con 
earned that I'll knock the machine gun off with the chicken stic’ 
The engine starts right now when choked and set at high idle, IT 
sure thal hand starting wouldn’t be a problem. The only criticis 
I have is that this very fine, expensive engine comes in a $3 ply 
wood crate. The other negative aspect is that the carburetor i 
mounted on the rear of the engine, but it doesn't have a mechani 
cal choke. In the Eindecker, this wasn’t a problem because I ha 
access through the cockpit via a choke tube that came out unde 
the dash. You should consider how to solve this problem in you 
particular application before you buy this engine. The plane an 
the engine are made for each other. 


The Seidel ST 770 7 -cylinder radial engine is a 
work of art , 7Y?e Eindecker and this engine were 
made for each other 
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members in I he fuselage bottom, 1 made a 
servo support from lite-ply for this servo 
so that it was accessible through the front 
of the fuselage. Keep in mind that all com- 
ponents need to be accessible after the 
fuselage has been covered, I used a 
Futaba* S - 1 34 W- scale servo for the wing 
warping. 

To install the shock cord (pan 113), I 
used a piece of l A~ inch -long brass tube 
(just large enough to slide over the shock 
cord), slid the tube over each end and 
crimped it with the cord inside* 1 then 
tilled the crimp with CA and drilled a hole 
through the Hat to install a screw. This 
method works very well, because the 
shock cord has to be removed for painting 
and maintenance* If you use a heavy 
engine, such as the Seidel, make sure that 
you wrap the cord around the landing -gear 
support bracket at least four times* 

I strongly recom- 
mend no. 0 turnbuckles 
that Proctor lists as 
an option* It's almost 
impossible to prevent 
warping of the basic 
structure because of 
warps in the dowels* By 
using the turnbuckles, 
you can tune the struc- 
ture and eliminate these 
problems* When you do 
the swage work, leave 
enough wire to work 
with. Make sure that 
you crimp the swage 
tightly. I went back over 
all swage points a sec- 
ond time to be sure. 

At this point. I strip- 
ped the fuselage of all 
fittings and painted it. 

To eliminate a possible 
incompatibility problem down the line, I 
also chose a covering method, 1 used F&M 
Enterprises** Scale Slits model covering 
system that included primer and paint, I 
painted the structure a light gray. 


RUDDER & ELEVATOR 

The rudder is pretty straightforward, 
except that several pieces had to be 
reworked. The hole in pari 57 should be Vfc 
inch to fit the collar* The hole in part 56 
was in the wrong location, and the piece 
was the wrong size. Apart from having to 
re-bend the reed outline, the elevator con- 
struction was fine. I recommend 
that you fill the voids in the rudder 


Just some of ttie neat stuff included in 
the Proctor kit The kit is very complete. 


creates a base for the cover- 
ing. In step 4, the holes in 
part 70 weren’t pre-drilled; 
to prevent any slop, I drilled 
and tapped all members and 
used a 2-56 machine screw. 

LANDING GEAR 

All elements of the gear 
that require solder come 
assembled* In step 1 * I used 
a ^ 2 -inch drill bit instead 
of the no. 51 called for* 

This increased the clearance 
for the 2-56 bolts. All rig- 
ging should be done after 
the gear has been painted. 

The no. 94 spacers need to 
be ground down on one side 
to clear the fuselage members. Otherwise, 
you can't get the bolt through, 

WINGS 

The wing construction 
isn't difficult, just 
tedious. The die-cut 
ribs have to be cap- 
stripped. To do this, I 
made a jig by placing 
finish nails (Vfe inch 
larger than the rib's 
configuration) into a 
piece of 3 /4-inch ply- 
wood. The rib should 
also be elevated to 
center it on the cap- 
strip. I used a piece of 
cardboard, cut short of 
the rib by about Vs 
inch on all sides, I 
used CA for this, and 
none of the capstrips 
became twisted. The 
false ribs can be 
capped in this same jig. Note that the cap- 
strips on the false ribs extend over the spar. 

To make the cutout in the rib for the 
spar, 1 created a master rib and used the 
cut-off material from 
each spar to align the 
other ribs, I routed the 
ribs with a Dremel tool. 

Take your time with this 
step. The wing align- 
ment on the spars will 
only be as good as these 
cuts* To fit the wingtips, 
remember that they 
curve in the same way 


The choke tube t servos r radio switches and charge jacks are neatly 
mounted on a removable engine/radio module . 


as the under-cambered ribs. 

To install the cable-anchor fittings, only 
install the center screw until you can rig 
the wings to the fuselage and check the 
angle of the wires* This is the only way to 
achieve the proper alignment. Again, l 
highly recommend that you use the no. 0 
lumbuckles on the internal wing cables* At 
this point in the manual, the wing rigging 
and the wing-warping control are 
described. 1 did this work after I had the 
rest oi the plane built but not covered. 

RUDDER & ELEVATOR RIGGING 

Be sure of your routing through the fuse- 
lage X-bracing, The control cables should 
clear all of these cables. I added ‘/fo-inch 
plywood reinforcement where the cables 
exit the fuselage so that the fabric covering 
could be cut out at these points. Using a 
Du-Bro* ball link* I connected the elevator 
servo to the elevator quadrant assembly 
under the seat. Keep in mind that all of 
these controls have to be accessible 
through the cockpit after the plane has 
been covered. 

1 recommend that you rig the control 
cables with string or fishing line to set up 
your throws and check the cable routing 


This front view of the Eindecker’s 
cowl and engine show how beautiful 
and elevator where the brass lube the model is. The burnishing effect 

and the wood come together. This atitis to the model's appeal. 
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connections. When you rig the 
warping cables, the plans call for 
3 /&-inch washout in each wingtip. 
To maintain the wing settings, I 
attached all of the upper cables in 
a fixed position and made all 
adjustments with the bottom 
cables. You'll have to re-attach 
these at the field. Be sure that your 
crimped fittings are well done. 


through the fuselage. These can become 
your drag lines for installing the final 
cables after covering and painting. 


COWLS AND 
FUSELAGE COVERS 

This is probably the most difficult part 
of the project. I laminated the bottom 
and the side panels to the plywood with 
3M-77 spray adhesive. The comer angle 
was attached with the pins supplied for 
rivets. I used a no, 75 drill for the rivet 
holes. After the sides and bottom had 
been fitted, 1 painted the plywood with 
aluminum paint. These panels, which 
were aluminum in the full-scale aircraft, 
show through the open cockpit. 

1 used a utility knife for scribing the 
pans for bending. Be very careful with the 
depth of your scribe marks. I ruined the 
original .015-inch material supplied for the 
cheek cowls and replaced it with some 
.01 9-inch material from the hardware 
store. By substituting this heavier material, 
I was able to eliminate the fold on the bot- 
tom edge and create a much cleaner detail. 
It was hard to bend the cheek cowl into the 


The tail-skid detail with 
shock chord is functional 
and scafe. 


COVERING 

I used the Scale Stits model cover- 
ing system. The Eindecker I mod- 
eled was a replica and had a mod- 
em covering system, so this seemed appro- 
priate. If you use a polyester shrink -fabric 
covering, brace and reinforce the win grips 
and the perimeter of the elevator. The 
material shrinks as much as 10 percent. I 
was concerned about the under-cambered 
wing, because I had never covered one 
before. I spoke to Chip Mull of F&M 
Enterprises, and he suggested that I try the 


carefully bend the fuselage top to shape. 
The machine gun's height has to be 
reduced. Compare it with the side view for 
this dimension. To prevent the machine 
gun from rotating, I fastened it with two 
screws. After mounting the gun, I cut slots 
in the fuselage top for the cartridge belt. 

Be careful when you bend the wind- 
screen aluminum supports. It can be done, 
but easy does it. The instru- 
ment-housing cover also must 
be handled carefully when you 
bend it, I used 
a large-diam- 
eter dowel to 
shape it. I 
didn't burnish the windscreen 
support or the instrument cover 
because of their sizes; I simply 
polished them. 

The cowl cable channel sup- 
plied in the kit was too small to 
allow the two tumbuckles to be 
placed side by side, so I alter- 
nated the tumbuckles — one on 
the left and one on the right. 


The sound of the 7 -cylinder radial w as awesome , and 
it matches the airplane in a way that is indescribable. 


flared top of the side pieces, and I had to 
add a screw at this point. There doesn't 
seem to be a good solution to this detail. 
You just have to be patient and fuss with it. 
In order to ensure symmetry, I made a 
cardboard template for these cheek pieces. 

To duplicate the burnished -metal 
effect, I used my drill press and a l A- inch, 
stainless-steel Dremel brush. With the 
exception of the cowl, I burnished all the 
pieces before bending them. 1 drew a Va- 
inch grid on all the surfaces to be bur- 
nished and set the drill-press depth stop to 
the proper diameter. 

(It's critical that all cir- 
cles have the same 
diameter.) When 
you’re finished with 
each piece, wipe it with 
a clean, dry doth. 

Don't Lise polish or sol- 
vents, To burnish the 
cowl, I built a /.-shaped 
fix Ui re so that ] could 
rotate the cowl and J 

maintain even pressure y 
with the brush. I bur- jfjH 

nished the rad i used 
corners (freehand) with ^ 

a Dremel tool. J 

After burnishing, 4 


This is one of the many fuselage bracing attachments with 
tumbuckles attached. 


“wick-through" method used by some full- 
scale fliers. First, you coat the airframe 
with the adhesive, lay on your covering, 
and wick the adhesive through with solvent 
(MEK), This worked very well. 

1 painted the fuselage structure with 
Stits primer and paint (you should do this, 
too, because it's an open-cockpit plane), 
and then I covered it. I coated the frame 
with adhesive and then had my wife sew a 
sleeve, which I pulled over the framework. 
1 shrank the sleeve and wicked the adhe- 
sive through. Do a good job when you 
paint the frame; the adhesive tends to lift 
the paint Proctor furnishes reinforcements 
for the fabric at the wing-support wires. I 
put these under the fabric as 1 went. After 
the basic covering had been completed, 1 
used Tite Bond glue to 
simulate rib and fuse- 
lage stitching. F&M 


I did the wing rigging after the entire plane 
had been built but 

I before I covered it. 
Rather than use the 
pins that came with 
the kit for my con- 
nections, 1 used 
some 0-80 and 1-72 
I stain le ss - steel , 
socket-head machine 
screws and taps from 
Micro Fasteners* 
and tapped all of the 
attachment points on 
I the wing to accept 

I the bolts for these 


The top of the wing-warping pylon has wing ■ 
support wires attached at the top and warp ■ 
ing wires that go over the putleys. 
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Enterprises has a variety of tapes to apply 
over the “stitching”; 1 used 3 /fc-inch non- 
pinked tape. I then sprayed on two coats of 
filler — one coat of ultraviolet protection 
(to act as a base coat for the final color) 
and two coats of finish. I highly recom- 
mend this system for a scale finish. It’s no 
more difficult than silk and dope, but it’s 
far more durable. 

On the initial flight, I experienced inter- 
ference problems with the radio. Through 
the efforts of Dave Abbe of DAD* and 
Bob McDaniel of McDaniel RC*, we dis- 
covered that the aluminum ultraviolet coat 
was shielding the antenna that was inside 
the fuselage. I recommend that you elimi- 
nate the ultraviolet coat; it won’t affect the 
final finish. 


RADIO 

The radio is a Futaba Super Seven 7UAFS 
with a DAD 7-channel receiver. With the 
exception of the throttle servo, which is a 
Futaba 148, I used Futaba S131S servos 
throughout. Because of all the metal cables 
that ran parallel to the antenna (which was 
inside the fuselage), Dick Hansen recom- 
mended that I also install a Jomar* Glitch 
Buster. These changes were worthwhile. 

SCALE DETAILING 

Using documentation, I detailed the cock- 
pit, rib stitching, wheels, etc. The amount 
of detail supplied with the kit makes detail- 
ing the model easy, and the kit deserves 
these final touches. The scale graphics 
were provided by Dry-Set*, and they 
match the full-scale ones exactly. To paint 
the crosses on the wings, I made a master 
from a copy of the cross shown on the 
drawings, traced them onto the wings, 
masked them and painted them with an air- 
brush. I used a !/4-scale J&J Hobbies* full- 
figure pilot. Their pilots are outstanding, 
and they can be configured to fit in your 
cockpit. 


FLIGHT PREP 

The center of gravity (CG) is shown on the 
plans. The manual calls for the plane to be 
balanced with a full tank. This isn’t correct 
if the tank is mounted forward of the CG 
the way mine is. It applies only if the tank 
is behind the CG. I had to add 3 ounces of 
weight in the tail. 

Before flying the plane, I broke in the 
engine on the airplane for 3 hours. I prefer 
this method because it tends to reveal 
problems before the first flight. It also 
offers an opportunity to test all other 
systems. 

I did the usual range checks; there was 


interference with the engine running and 
the transmitter antenna down. I moved the 
receiver antenna to the outside of the fuse- 
lage and, with the antenna extended, the 



The elevator control-linkage setup is under the 
pilot seat. The ball link connects the tiller arm 
to the servo, and the control cable leads to the 
elevator . 

interference went away, and the radio was 
rock solid. 

The setup time at the field was about 45 
minutes because I had to wire the eight 
tumbuckles on the bottom of the wings. I 
found out that, for the bottom connections, 
I could have saved time by using the scale 
hitch pins from Balsa USA’s* l4-scale 
Cub. If the wires are tensioned properly, 
you can set up all your rigging (including 
wiring the tumbuckles) before you get to 
the field. You can insert the hitch pins at 
the field. The sound of the 7-cylinder radial 
was awesome, and it matches the airplane 
in a way that is indescribable. 

Proctor’s Eindecker kit has been 
extremely rewarding, and I would highly 
recommend it to the serious builder who is 
looking to get into scale. You probably 
won’t see four or five of these at any meet. 
I should also mention that the help I 
received from Proctor with the kit and the 
Seidel engine was great. 

* Addresses are listed alphabetically in the Index of 
Manufacturers on page 146. ■ 



THE RULE BENDER " Flexible Ruler 
Otters More Value Than Any Other Ruler, 
At A Price Evaryne Can Attord. 



THE RULE BENDER ™ has been designed to be the most 
useful and user friendly flexible ruler available. 

The Rule Bender'". We Make The 
Rules So You Can Bend Them . 
Have you ever measured something, 
only to have it not quite fit? You 
won’t have that problem anymore! 
Our flexible, transparent ruler made 
of durable LEXAN® is accurate to 
within ±1/5000 of an inch. It is 
loaded with useful templates, charts, 
and formulas. Choose between a 
12” ($5.95) and/or 18” ($7.95) 
ruler. Call today and use your 
VISA/MASTERCARD. 

1 (800) 793-RULE (24 HRS.) 



PRODf 

DESCRIPTION 

SMSRP 

12108 

12’Hobby/Craftsman 

$595/ea. 

18108 

18* Hobby 

$7 95/ea. 

12107 

12’ Graphic Arts 

$5.95/ea. 

18107 

18’ Graphic Arts 

$7.95/ea. 

18103 

18* Craftsman 

$7.95 /ea. 


Shipping & Handling add $3.00 


A comparable flexible ruler of this 
accuracy would cost you between $15.00 
and $25.00 at an art supply store. 




FLIGHT STICK 

* GLOW STARTER HOLDER 

(STARTER NOT INCLUDED) 

★ NO-SUP WINGB0LT 
DRIVER 

PROP FLIPPER 




SEND CHECK OR MONEY ORDER TO: ««, moums *CCmtD 

GADGETEER 301/961-4630 

PO. BOX 5185. LAYTONSVILLE. MARYLAND 20882 
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T he thunder and roar of 

untamed horsepower descended on 
the Galveston Municipal Airport 
once again on July 10 to 16, heralding the 
opening of the second annual giant -scale air 
races. Spectators were treated to Unlimited, 
AT-6 Texan, Formula One and Thompson 
Trophy racing and, except for lunch, there 


by ROB 

was never a break in the 
action. 

The variety of com- 
peting aircraft was 
asto n i sh i ng — e spec tally 
in the Unlimited class. 
There were two Pond 
Raeers, a couple of 
Tsunamis, several Sea 
Furys and an absolutely 
gorgeous P-3H built by 
Dennis Crooks and 
Rohan's Tom and Bob 
Walker. Dennis flew the 
Lightning with impeccable precision anti, 
although the twins didn't threaten the faster 
single-engine Laneairs this year, they pro- 
vided a welcome distraction from the seem- 
ingly endless parade of Mustangs: they also 
took a couple of silver trophies. The age of 
the Stiletto seems to be waning, but alas, 
the Lancair IV is still the aircraft to beat. 


WOOD 

The story of the year for the AT-6/SNJ 
class is the Race Pro kit, designed by Otto 
Burgdorf and produced by Joe Marine. 
These aircraft have hollow, stiff wings and 
slippery airframes, and they weigh exactly 
25 pounds (the minimum allowed for these 



This 40-pound Pond Racer was one of two that 
competed this year , and it was the first time a 
Pond has been entered in the races. This 
scratch-huift twin , ftown by A 3 pilot Ron 
Goodrich , edged out Dennis Crooks’ incredible 
P-38 to take 4th in Unlimited Siiver. Powered 
by two 8*8cid> A 3 twins on Byron fuef t the 
Pond proved (finally) that twin-engine racers 
cart hold their own. 


GALVESTON 




Richard Oliver (Caveman Racing Team) repeated his 
1994 Formula One victory with this 29 pound Ed 
Rankin Shoestring and took home a check for $1,500! 

humidity), sonic relief was pro- 
vided by storm clouds that 
rolled in on a few occasions. 


The Discovery Channel made history at Galveston 95 by 
becoming the first major corporation outside the model air- 
plane industry to sponsor the races. The connection between 
giant-scale warbird racing and Discovery’s "Wings" series 
and television programs is a natural. Discovery and JR Radio 
sponsored a race team: shown here is Classical Racing 
Team's Cosmic Wind, flown by Mike Boso to 4th place in Gold 
and powered by a Webra 75cc prototype engine on gasoline. 


competitions). They fly fast 
and make tight turns, and 
they took six of the 15 
places including four of 
the five Gold trophies! 

They’re definitely the air- 
plane to heat in the AT-6 
class. 

Although the Thompson 
Trophy class had only a 
few participants, it provided 
a welcome dash of color and historical per- 
spective. The Formula One class included 
several new scale models not seen in previ- 
ous races. 

The event took place in the middle of a 
heat wave and, according to Classical 
Racing Team's F.lainc Murphy, the high 
temperatures gave a whole new meaning to 
the term “heat races.” Although the heat 
was unrelenting for most of the week (110+ 
degrees in the shade, with 90 to 99 percent 


CHANGING WITH 
THE TIMES 

Galveston *95 saw the intro- 
duction of a new system for racing starts. 
Gone were the pace planes, which were 
always a source of delays and uncertain 
starts. They were replaced by a huge. 


I -minute countdown clock. When all four 
aircraft were in the air and on the course, 
the clock would begin to tick, and all the 
pilots had 60 seconds to jockey for posi- 
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A 3 Racing has clearly become the team to beat in the Unlimited 
class. This 37-pound D&W Aircraft Roto Finish featured the new A 3 
11. 4c id twin. Cliff McGee piloted the foam-and-glass modified 
Mustang to a Ist-place finish in Silver. 




On the last day of competition, Roger CireUi s Ed Rankin Shoestring leaps for the 
sky and a fifth-place Gold trophy. Steve Ehlers' modified Brisson 5.8 (running on 
100LL aviation gas) and a Race Pro 20x20 prop made the difference. Roger's 
team— "Middle Age Crazy "— dominated the Formula One class at Muncie in '95 
and placed 1st, 2nd and 3rd in the Gold! 


Racing veteran Duke 
Crow flew this 28- 
pound Lit Quickie 
beautifully; he fin- 
ished 8th in the over- 
all standings. The 
fiberglass, foam-and- 
balsa Formula One 
was built from a Paul 
Steiner kit, and it was 
powered by a Sachs - 
Dolmar 5.8 on gaso- 
line. 



’rimary sponsors: Pacer Technology (ZAP products), The Discovery Channel and Westinghouse Broadcasting. Thanks lor your support! 
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Ed Rankin's touch was everywhere at Galveston 95. Here, Roger 
Cirelli demonstrates the nimble flight characteristics of Ed's 
Shoestring (foreground), just prior to overtaking Larry Skiles ' Nick 
Ziroli Ole Tiger in round five of the heats. 


tion. The trick was to fly the course at 
a pace that would place an aircraft at 
the start/finish line at the sound of the 
horn; heat races were won or lost 
according to how well the pilot and 
the caller anticipated the start. If the 
plane was too far back, catching up 
was often impossible; if it arrived at 
the line too early, the offender 
received a l A-\ap penalty. 

There were virtually no protests 


this year (may- 
be spending 10 
to 12 hours in a 
wet furnace 
drained away 
all contention), 
and the racing 
was hard, clean 
and hair-raisingly fast; several 
Unlimited racers were clocked at well 
over 21()mph! The countdown clock 
eliminated the guesswork in the starts, 
and the average heat races were only 
7.5 minutes! The new method worked 


Dick Sizer built this beautiful balsa-and-foam Tsunami accord - 
ing to the USRA down-size rules; it has great potential in the 
Unlimited competition. It's powered by a modified McCullough 
130cc engine on alcohol. 


No room for superstars. Teamwork pays off for the A 3 Unlimited Racing Team, shown 
hard at work on the 5th-place Gold Lancair IV (a KT Aviation * kit). 


so well that there was time for every 
entry in Unlimited, AT-6 and Formula 
One to race in six heats; the lowest 
heat score was then dropped from the 
total. Because so many heats were 
run, the trophy positions were more 
accurately determined by speed and 
performance. In previous years, too 
much guesswork was involved in 
totaling race scores. 

This year, The Discovery Channel 
sponsored the Galveston race as well 
as a team of its own. (It was also a 
major sponsor of Madera this year.) 

The Discovery Chan- 
nel's entry into the 
giant-scale racing 
arena marks the 
beginning of corpo- 
rate America’s finan- 
cial investment in the 
maturing sport. Des- 
pite reservations that 
some R/C veterans 
may have about the 
“professionalization” 
of R/C air racing, this 
involvement provided — and will con- 
tinue to provide — a much-needed 
financial boost to the R/C industry. 
The day will come when racing 
teams no longer have to beg for free 
products from the R/C community’s 
mom-and-pop suppliers; instead, 
they’ll be able to afford to pay retail 
for their racing products. This infu- 
sion of capital will allow the smaller 
companies to spend money on 
research and development, and that 
will facilitate the production of bet- 
ter, safer products. This influx of 
money will benefit everyone who 
loves R/C flight — from the would-be 
Unlimited Gold winner to the week- 
end sport flier. 


GALVESTON ’95 



Zapped again! Rob Pastor’s Herbrandson 2 80- powered Stiletto 
took 2nd in Gold. Zap continues to support giant-scale racing in a 
big way by sponsoring racers and the racing events. 





I nduction Systems has combined a KT Aviation Lancair with 
their own A-Cubed (A 3 ) motor for a seemingly unbeatable 
airplane. The S.acid twin designed for Bill Cunningham had 
been steadily gaining ground on the Aerrow 200, until it finally 
took six of the 15 Unlimited places at Galveston *95. The light- 
weight twin produces more than enough power to take on 
even the largest of the Unlimited fire breathers — especially in 
a 2T- to 33-pound Lancair IV. Smaller engines with high 
power- to- weight ratios have amved! 

NOMINATOR: 

A-Cubed Takes Sis 


SOLVING THE PROBLEMS 

The entry-level, stock AT-6 Texan class 
has long been a source of contention 
among racers; faster racers have been 
accused of cheating. ^ < 

The class was, how- AT-6 
ever, given a new Ieam ' pitot 

lease on life when all , Burgdorf/Fred I 

five Gold-trophy win- 2 . . . Pond Scum/Oa 

ners were impounded 3 ... Aero Sport/ArcJ 

after the race and all 4 . . . Aero Sport/Car 

5 . ..Aero SporVKel! 

five Zenoah G-62 
engines were again Sliver 

scrutinized by techni- 1 * Tregellas/Charl 

, . XT 2 . . . Hobby Country 

cal inspectors. None J . i . s ^ nHWM 

of the engines showed 4 . . . Zap/Dennis Cn 

any signs of tamper- 5 . . . Blues Brothers; 

ing! This revelation 
was a relief to the i ... Classical/Ron I 

beleaguered race offi- 2 . . , Sutherland/Lar 

cials and may go a 3 , . , Rahm Racing/F 

long way toward re as- i' r° ba ^°™ ^ 

surmg potential com- 


petitors that the AT-6 class is alive and 
well— and clean. 

The Unlimited Lancair IV is another 
recurring source of contention. This 


| AT-6 

Pos. TeantfPllot 

Raca no. 

Kit 

Weight 

Prize 

Gold 

1 , , Burgdorf/Fred Burgdorf ........ 

.,.75.,...., 

. Race Pro 

,25 lb 

. .$1,150 

2 ... Pond ScurrVDavid Layne 

...717 

, David Uyne Designs.. 

,281b 

.,,.$900 

3. .Aero Sport/Archie Snider 

...,191 

. Race Pro 

.,25 lb 

.... $650 

4 ... Aero Spoit/Carl Allmendinger . . . 

, . . 691 

. Race Pro 

,25 lb 

$500 

5 ... Aero Sport/Kelly Carter 

.120 

. Race Pro 

251b 

....$300 

Silver 

1 . , , Tregelias/Charles Laudermiik . . 

.26 

.Byron 

.28 lb 

$275 

2 . . . Hobby Country/Jim Hotter 

...2 

. Hobby Country 

.25 lb 

.... $250 

3 . , . Sagamr Do/Takasobi Komuro . , . 

...03 

. Race Pro 

. . 25.5 tb„ . . 

$225 

4 . . Zap/Dennis Crooks ........... 

...H0 

. Byron 

.25 lb 

$200 

5 .. Blues Brolhers/Diego Lopez ... 

.94 

.Byron 

. ,27.51b 

, . , . $175 

Bronze 

1 . . . Classical/Ron Eisner 

. 667 

. Race Pro — 

.25 lb 

....*165 

2 . . , Sutherland/Larry Sutherland .... 

.90 

Saxton Glass 

271b 

...4150 

3 . . . Rahm Racing/Randy HiJI 

06.. 

. Byron 

,30 lb 

....$135 

4 . . .Robart/Tom Walker 

.20 

Ziroli 

.26 lb 

.,..$120 

5 . . . French/Fred French ........... 

.,.,17.. 

.Byron 

.,251b 

,...$100 

| 'Note: all fuel provided; all props (APC 22x1 0) provided;. 





home-built, teardrop-shape bullet with 

high-aspect-ratio wings has clearly 

demonstrated the ability to dominate the 

races. Bill Cunningham’s purple-and- 

■ white beauty easily 

clinched the top Gold- 

1 trophy dash. Although the 

Si 150 full-size Lancair never 

$900 raced at the National 

Championship Air Races 

at Reno, it was entered at 
$300 

that event just to show 
how fast it is. Its top 
speed of 265mph would 

^225 never have made it a con- 

$200 tender, but a fluke in the 

$175 giant- scale racing rules— 

that it completed a quali- 

$165 lying run — allowed it to 

$150 be entered in the model 

competition. With only 

two exceptions, it has 
been winning ever since. 


UNLIMITED 

Pw. TeantfPllot 
Gold 

Race no* 

JUrcntt/KIt 

Weight 

Englfte/dtefL 

Fuel 

Prep 

Prize 

1 AtyBiH Cunningham, 

. , .889 

Lancair/KT 

..311b 

...MM 

. own 


. ..$3,000 

2..,., CJassitfJ/Rob Pastor 

...129 

. Sliletto/Sky 

, ,381b, 

. . HerbrandsDftf280ce . . 

. gas 

Race Pro . . . . 

.,..$1,500 

3 Miller/Scott Manning 

...10A 

, Sea Fury/D&W 

..371b 

. . . Aerrow/198cc 

-gas 

Zinger 

. , . .$1,300 

4 .... . Desert Demon/Chuck Collier, . . . 

...13 

. P-51/scralch 

..42 lb 

..Aerrow/198oc 

. . . gas 

Zinger 

$1,200 

5 A 3 / Harold Moirlalise 

.686 

. Lancair/KT 

..351b 

...MM 

. ..Rich's Brew 

Race Pro ... . 

$1,100 

Silver 

1 AVCIiff McGee 

887 

Roto Finish/D&w , . 

. . 37 Sb 

...Mil. 4 

. ..alcohol — 

. ..... Race Pro ... . 

$1,000 

2 Blues Brothers/Clay Melnfield, , . 

,711 

. P-51/NA 

.NA 

...NA 

...alcohol 

NA 

$925 

3 Braun Racing/Ralph Braun 

...68 

P-51 /scratch 

. . 35 tth 

. . . A 3 /B.8ci 

. ..Byron 

APC 

$850 

4 Braun Racing/Ron Goodrich . . . . 

. 820 

Pond Racer/scratcb . 

..40 lb 

. . . A 3 /B.8ci 


Race Pro 

$775 

5 The Menace/Dennis Crooks 

...140 

. P-38/scralcb 

49 lb, 

. . , Husky Challenger . . . . 



■ - — $600 

Bronze 

1 Team Wings/Dave Hendon 

- . - 177 

. Sea Fury/D&W 

. . 41 lb 

...MM 

. . . Power Master 

Race Pro 

$500 

2 Rahm Racing/Randy Hill 

...06 

.P-51/John Eaton 

. . 41 lb 

, . , Villines/7,3 

. . Byton 

APC 

$450 

3 Fulaba/Bruce Brown 

4 ONF 

5 DNF 

15 

.P-51 Stiletto/scratch.. 

...381b 

. . . 3W/7ci 

. . . Power Master 

Zinger 

$400 
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THE RETURN OF THE LIGHTNING 




N ick Ziroli has always loved the P-38 Lightning, so when he learned that Dennis 
Crooks wanted to build a fiberglass version of the Sea Fury for this year's races, Nick 
talked him into building a P-38— an incredible-looking airplane. Given the design, with 
adequate power and veteran fingers on the sticks, it should be very competitive, Dennis 
started to build the plug for it at home before Nick's drawings were even finished. Bob 
Walker at Robart caught wind of the project and got involved, too, moving the construction 
project to his St. 

Charles, IL shop. 

The twin-engine, 
twin-boom fighter has 
been a rare competitor 
at the full-scale Reno 
air races and an even 
rarer competitor as a 
giant-scale model. In 
fact, the only other 
P-38 that has qualified 
to race in the past five 
years Is a 5.8 Sachs- 
powered contender 

that was entered by H.L. Skates in the very 
first race (Madera ’91). The 55-pound bird was 
eventually withdrawn because of a cracked 
wing spar. 

With its twin 6.6 in-line Husky Challenger 
engines and composite airframe built using a 
two-piece fiberglass mold, the Lightning is an 
engineering marvel. Flown by Dennis Crooks, 
the 49-pound twin tracked beautifully, turned 
gracefully and delighted the crowd of specta- 
tors and contestants with every flight. 


SPECIFICATIONS 

Airplane type: P-38 Lightning 
(scratch -built plug from Nick Ziroli 
□Ians; two-piece fiberglass fuse- 
lage mold). 

Racing class: Unlimited 
Nickname: The Menace 
Race number: 140 
Scale: 18% 

Wingspan: 114 in. 

Length: 85 in. 

Weight: 49 lb. 

Fuel: Klotz/unleaded gas 

Power: two Husky Challenger 
6.6cid in-line twins; 8 !b. each 
Prop: ARC 22x20 
Landing gear: Robart 


Dennis Crooks puts his P-38 through its paces during heat racing. 
Dennis took off and flew the 49-pound Lightning without noticing 
that one of the Husky 6.6 twins had died , The airplane performed 
with authority, and he was able to land without mishap. 



The Nemesis is the world's fastest Formula 
One, and it dominates the full-scale Reno 
races. John Westbrook, Hying for the A 
Team, landed 3rd in Gold with his 35-pound 
version , built from Wendell Hostetler plans. 


Many racers complain that the Lancair Lightning, Bearcat and other WW II- 
does not belong in a field of 4t heavy era Fighters, while others complain that 

iron" warbirds, which includes the the airplane is simply not safe, espe- 

P-5 1 Mustang, Corsair, Sea Fury, P-38 ciatly with a 280cc engine bolted to the 
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John Eaton designed this J-44 engine, 
which is available directly from his compa- 
ny— J&K Products*. Specs: 4.4cid; reed 
valves; 7 tbs. ; gas or alcohol; $950 direct , 

front of it. Although it's true that many 
Lancairs self-destruct during the gruel- 
ing heat races, those that survive gen- 
erally end up in the Gold-trophy races. 
Time will tell if the Lancair problem 
will come to a successful resolution. 
The Hi-G Promotions staff and the 
Unlimited Scale Racing Association 
hosted a topnotch event and should be 
commended for running one of the 
tightest, cleanest races seen in the five- 
year history of the sport. 

Giant-scale racing could not exist 
without the help of volunteers who self- 
lessly bake out in the hot sun to keep 
events running smoothly. All the flight- 
line personnel, turn callers, tech inspec- 
tors and administration personnel 
should be commended for a job welt 
done. And, of course, nothing at all 
could happen without the generous sup- 
port of sponsors such as The Discovery 
Channel, Zap!, TruTum, Westinghouse 
Broadcasting and many others. This 
year, Hi-G Promotions did a little spon- 
soring of their own: an AT-6 kit was 
raffled off, and the proceeds were 
donated to Ronald McDonald House, 
For information on next year’s Texas 
races, contact Wiley Brown at (713) 
469-3388. ■ 


FORMULA ONE 


Pos, 

Teamfritot 

Race ne. 

Aircraft/kit 

Weight 

Engine/dfep. 

Feel 

Prep 

Prize 

1,... 

. . Caveman Racing/Rich Oliver .... 

.7 

. - Shoeslring/Pankin 

...29 lb 

. . Acrrow/ICOoc 

... .FWsBrew. . , 

. . . Bolly 

....$1,500 

2... 

. RB Racing/Ed Rankin 

.12 

. . ShDestring/Rankin 

...28 lb 

. . . . BrisoiVS.S 

— gas 

... Race Pro. ... 

$925 

3,... 

. The A Team/Jotin Westbrook, , . . 

,.21... 

. . Nemesis/scrateh 

. . . 35 fb 

...A&M Sachs/5.8 .... 

. . . . Stmeol 

, . . Zinger 

$750 

4... 

. Clas$ieal/Mike Boso 

84 

..Cosmic Wind/Steiner.. . 

...31 lb 

. . ,Webra/45 

. ... gas 

. . APC 

$500 

5,,,. 

. Middle Age Cr&y/Roger Cirelli , 

..69 

. , Shoestring/NA 

28 lb 

...NA 

...hA 

...NA,,., 

$300 

THOMPSON TROPHY 








Pos. 

Team/pilot 

Race no. 

Aircraft/kit 

Weight 

Engine/disp. 

Fuel 

Prop 

Prize 

1 .... 

. .Santmeyers/Mel Saotmeyers . , . . 

...24 

. . Gee BeMYj/HaHte . . .. 

...261b 

...Centermark/4.6 

. ... gas 

. . . Zinger 

,$1,000 

2,,., 

. .Classicaf/M ike Barbee 

...4 

. . GeeBee(R-2)rtfyron ... 

...251b 

. . . Zenoah G-62/3.7. . . , 

. ... gas 

...NA..,, 

$500 

3. ., 

..□MM Racing/Kevin Dietrich . , , . 

...7 

. . Gee Bee (fl-1 )/Byron ... 

...251b 

. . . Zenoah G-62/3.7, , . , 

. ... gas . 

. . . NA 

$250 


Highest Place Finish : Twin E n m ne Fastest: AT-6 A lion 's share of the spinners were Tm Turns. 

Braun Racing/Ron Goodrich a Sagami-Do/T akasohl Komufo A lion s share of the landing gear were made by Rohan. 
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FLIGHT INSURANCE FOR EVERY MODEL 


I J VE always 
thought that 
using the charger 
that came with 
my radio was an 
efficient way to keep the batteries at peak 
performance. I knew that they would lose 
some of their overall mAh capacity and 
would have to be replaced after a few 
years. \ was also told that every once in a 
while, 1 should deep -cycle my batteries to 
give them a longer life. This meant leaving 
the radio on, discharging the batteries and 
then recharging them. I could always see 
the TX readout, so I was safe knowing that 
battery pack’s ability, but unless I 
had a voltmeter, I was taking a 
real gamble with the flight 
pack. 

Hobbico* has put the 
odds in the flier’s 
favor Their new Aceu- 
Cycle charger, analyzer 
and conditioner for 
R/C battery systems is 
a must for every pilot. 

It’s extremely easy to 
use, and it will ana- 
lyze Ni-Cds as well 
as NiMH hatteries. 

The Accu-Cycle is two 
separate analyzers in one 
unit, and it can charge, 
discharge, or cycle 
RX and TX battery 
packs simultaneously 
or independently. The 
feature I like the best 
is the twin LCD read- 
out that shows both 
battery packs’ capaci- 
ties in either mAh or 
minutes. This readout provides the answer 
to that age-old question; “How long will 
my batteries last?" 

The Accu-Cycle uses standard banana- 
plug connectors (not included), and it has a 
thorough instruction manual that includes a 
quick reference guide. I suggest you read 
the entire manual so that you’re completely 
familiar with this product. The manual also 
has sections on NiMH batteries and the 
polarity of the various brands of radios. 
There is also a handy charge-rate guide on 
the left side of the charger, (Sec photo. ) 


I have two JR* and two Futaba* radios, 
and I was curious to see how the batteries 
were holding up. First, I tried the JR PCM 
IQS. Both of the packs arc rated at 
700m Ah. When you connect a JR TX to 
the Accu-Cycle, you must reverse the posi- 
tive and negative leads . Because both RX 
and TX packs can be charged at once, f 
will describe the TX first. There are only 
three switches that you need to be con- 
cerned with on the TX side of the charger; 
the rate switch (which has two settings — 
50mA and 125mA), the cell-selector 
switch (6-, 7-, or 8 -cel I packs) and the dis- 
charge-rate switch (250 


is for 1 000m Ah packs and below, and 500 
is for 1 0OOmAh packs and above). Because 
the JR TX is an 8-cell pack, 1 kepi the cell- 
selector switch on ’*8.” The charge rate can 
be determined by looking at the handy 
chart on the left side of the charger. I used 
50 because my TX pack was 700mAh. The 
discharge rale was 250 because it was 
below lOOOmAh. 

Once I bad all of the switches correct 
and the TX connected, I turned on the unit 
and pressed the yellow discharge button. 
The red light came on, and the LCD dis- 


played zero. When the discharge had 
finished, the display showed the capacity 
of the battery in mAh and minutes. 

The instructions recommend that you 
always discharge before charging so that 
you don’t risk overcharging a battery. 
Next, I turned my attention to the RX side. 
It has the same three switches as the TX 
side, but there is one added charge rate 
(25mA), and the cell selector is for 1-, 4-, 
or 5-cell battery packs. Since 1 was cycling 
a 4-cell, 7 00m Ah pack, I set the rate at 50 
and the selector at 4. The discharge rate 
remained the same. Then I hooked up the 
batteries and pressed the yellow button. 
Again, the red light came on, and the dis- 
play showed zero. 

The Accu-Cycle will dis- 
charge your packs to 1 .05 volts 
per cell and then automatically 
start to charge them. The charg- 
ing sequence takes 15 hours, 
and then the unit goes into a 
trickle -charge. The green light 
goes on when the batteries are 
charging and then starts to flash 
during trickle-charging. Some of 
my packs took longer than 15 
hours to fully charge and go into the 
trickle mode. 1 discovered that all of 
my TX and RX packs — no matter 
how old they were— needed to be 
cycled three times to come up to their 
full capacity. Only one 
of my battery packs— a 
TX— needed to be 
replaced, because it 
would not come up to 
70-percent capacity. 
This was a real eye 
opener and showed me 
that you can’t always 
believe what’s on the battery’s label 

Here’s a sample readout of the cycling 
of my 600mAh pack: first cycle— 
476mAh; second cycle— 546mAh; and 
third cycle — 598mAh, The final capacity 
was 146.5 minutes. 

The Hobbico Accu-Cycle is a great way 
to determine the minutes duration and 
mAh capacity of your battery packs, and it 
does this in a very user-friendly way. 
Don’t get caught without one. 

* Addresses are fisted alphabetically in the Index of 
Manufacturers on page 146. ■ 
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by ROGER POST JR, 
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by KEN DE FUSCO 


engine, the wing and the tail 
together. It’s important that 
the joints fit tightly. During 
engine and landing-gear 
mount construction, 1 used 
the hardwood blocks as spac- 
ers to ensure proper fit and 
alignment; don’t glue them 
into the frame, I sanded the 
finished frame with a long 
T-bar, 

Pull/pull cable sheaths 
were next, I made a “cable 
end-point gauge” out of a 
Vkx '/kxb-inch scrap of balsa 
over the wing plans, and I 
marked out the center and 
end points of the rudder and 
elevator servo arms. I tack- 
glued this gauge to a corre- 
sponding point in the wing 
saddle. I now had reference 
points with which to plan the 
forward -end-cable routing. 

To allow the cable sheaths 
to pass through the fuselage, 
I marked and notched the 
frame cross-members. Make 
sure that you anticipate con- 


MORRIS HOBBIES 

1-Ili-I 


M ORRIS HOBBIES* appeared on 
the scene a couple of years ago and 
started a revolution. Their Profile 
Hots could do everything that wing-and- 
boom fun fliers could do, and when it was 
flown with an MV VS 40 engine, it could 
also be hovered. Encouraged by that suc- 
cess, Morris strove for more, slow, knife- 


edge flight and knife-edge 
hover. The Gee-whiz-Bee was 
the result, 

CONSTRUCTION 

* The fuselage, I selected the 
stiffest, densest wood to build 
the core structure that ties the 




A 2-D daredevil 


fHOKRtKKDtDEFVKOsmTailftti 
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Left: while t soaked two Uxfcinch sticks in ammonia , / placed enough magnets on the hoard to produce a smooth curve that 
matched the print outline. With the pieces sandwiched together, i slowly hent and anchored them with more magnets. Right: a 
22-inch-long Thar, To prepare for sheeting, sand the fuse frame to ensure that it's flat. 


trol-surface require- 
ments for the angle 
and amount of pull. 

The best way lo do 
this is to simulate the 
control-surface horn 
location by “mock- 
ing” the control horns 
on scraps of wood. 

Once the sheaths 
have been glued into 
place, mark the exit 
points on the sheeting 
and cut correspond- 
ing slots. I followed 
the instructions 
except for gluing the left-side sheeting. To 
get the flattest possible fuse, I positioned 
and tacked the sheeting in only two places 
at the front of the fuse. Then I flipped the 
frame over so the sheeting faced down- 
ward. and I used weights to ensure that it 
would remain flat. To finish gluing, I 
wicked CA along the frame members. 
After removing the weights, I installed the 
right side. To provide an exit for the upper 
elevator cable, I added one piece of sheet- 
ing that wasn't described on the plans. I 
completed the fuse construction by 
installing capstrips, hardwood blocks and 
the canopy. Edge trimming, rounding and 
more sanding followed. 

* Stabilizer and elevator. The tail parts 
are made of ^inch-thick stick construc- 
tion and are built over the plans, I tack- 
glued the elevator and stab together for 


sanding, and I finished the job by prepping 
the parts for the cloth hinges. Modeling- 
knife slits, centered in each control -surface 
spar, made hinge preparation easy. I 
beveled the elevator leading edge with 45- 
degree chamfers, 

* Rudder and ailerons. The only tricky 
part to building the rudder was laminating 
the trailing edge. While two '/4-inch 
sticks were soaking in ammonia, I placed 
enough magnets on the building board to 


produce a smooth curve that matched the 
print outline. With the pieces sandwiched 
together, I slowly bent and anchored them 
with more magnets. When I had them in 
place, I trimmed and CA'd them together 
and to their mating parts. I completed the 
assembly and made slots for the hinges. 
Aileron construction is very similar to that 
of the rudder. 

* Wing. I edge-glued leading-edge sheet- 
ing to form four 22x5x '/16-inch sheets. 
Position the wing top sheeting parts on the 
building board, and glue the rib capstrips 
into place. Then glue the spars, the dou- 
blers and the ribs. The ribs are not 
“mirrored image” along the chord 
line. The trailing edge is perpen- 
dicular to the top side of the 
wing. The ribs are installed 
upside-down so, to ensure that 
they don't get put 
in the wrong way, 
mark one edge of 
each rib. 

Now install the 
bottom spar, the 
leading edge and 
the trailing-edge 
spar and continue 
construction with 
the rest of the 
sheeting and the 
capstrips. To pos- 
ition mounting rails inside the 
wing, I used a servo as the tem- 
plate. Wingtips and hatches were 
easy to construct and install. 

FINAL ASSEMBLY 
AND COVERING 

To check the incidence of each 
component, 1 installed the wing 
and the horizontal stabilizer 
before covering. When I was satis- 
fied with the setup, I CA'd them 


into place. Before I ironed the covering into 
place, I used Coverite* Balsarite to coat the 
areas that come in contact with fuel or 
exhaust. Having completed the covering, I 
hinged the elevator, the rudder and the 
ailerons. I floated decals into place with win- 
dow-cleaning solution and then squeegeed 
them down. 

EQUIPMENT INSTALLATION 

Make sure there’s enough room for foam 
padding, and drill holes for the fuel tank 
right through the wing's leading edge. The 
sheath for the throttle cable runs along the 
inside edge of the tank. Servo installation 


SPECIFICATIONS 

Model name: Gee-whiz-Bee 
Type: sport fun fly 
Manufacturer: Morris Hobbies 

List pries: $84.95 (plane kit), $224.95 
(plane and MWS 40 combo) 

Wingspan: 52 in. 

Wing area: 775 sq. in. 

Fuselage area: 500 sq. in. 

Length: 44 in. 

Weight: 4 to 5 lb. 

Wing loading: 14.9 oz./sq.ft. 

Engine req'd: .40-size ABC Sport 

Number of channels req’d: 4 (aileron, elevator, 
rudder, throttle) 

Airfoil type: thick symmetrical 
Wing construction: built-up balsa rib and spar 
Fuselage construction: built-up balsa stick, 
sheeting and lite-ply doubler 

Features: all-wood construction, aluminum 
landing gear, decals. 

Hits 

- Excellent instructions. 

- High-quality wood and other materials, 

* Predictable handling. 

* Strong design. 

Misses 

* Sketchy instructions on pull/pull cable 
installation. 



To position mounting rails inside the wing , / used a servo as the 
template . 
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HOBBIES 


completed the right wing; the other wing 
contains a foam-wrapped battery and radio 
receiver, a switch and charging bracket and 
two servos. I made the pull/pull cables 
according to the instructions. Because 1 
didn't correctly position the exit tor these 
sheaths, 1 had to reverse the elevator 
cables. I could just about make the 
45-degree up-and-down requirement for 
elevator movement. Had I given a little 
more forethought to the cable installation, I 
could have avoided this problem. 


The extra care taken to ensure a straight wing and fuse paid off; no trim 
adjustments were necessary for true flight The only exception was a slight 
re-trimming of the flaperons to limit drag. I did this with the radio’s flap knob . 
/ did find that exponential on ailerons and elevator was not necessary; the 
plane actually felt more positive with full throws right from the start . 

* Takeoff and landing 

^ As long as you start into the wind or directly downwind, you’ll 
have no problem on takeoff. You can jump off the ground with a 
surge of power or fly off like a trainer. If you have a crosswind, 
the large side area can be detrimental during long takeoff runs. 
It isn’t so much a problem in landing because you can adjust an 
approach and make it almost vertically into the wind. The plane 
is easy to maneuver, and I floated into a three -point, no- rollout landing on my first try. 
Landing approaches can be enhanced to near vertical descent by programming flap- 
erons to act as spoilers and mixing them with the throttle. 

• Low-speed performance 

Because its thick airfoil provides a great deal of lift and drag, the Gee-whiz-Bee can 
fly very slowly. Stalls are crisp and predictable, but crosswind conditions can make 
them tricky. Because of the large side area's ability to block airflow, if you are in a 
crosswind, the downwind wing will drop quickly. Usually, recovery can be made with 
little altitude loss by neutralizing the elevator and applying power, 

• High-speed performance 

Some short, high-speed runs showed no surface flutter I don’t, however, recommend 
prolonged high speeds. High-speed flutter of the Gee-whiz-Bee's large con- 

H trol surfaces would certainly lead to high-speed crashes (which is also true 
of other fun-fly planes). This plane is most fun when performing close-in, 
tow -speed aerobatics anyway. Climb-outs with the MV VS engine installed 
are effortless. 


The business end 
of the plane shows 
the engine and pipe 
installation. 


f * Aerobatics 

The roll rate at the prescribed settings is quick but not scary; rolls are pretty 
axial. Loops can be large, smooth, picturesque affairs or something akin to a 
Chihuahua doing a back flip. The first one I tried was more like the latter; the 
nose came up abruptly, and the plane just sort of flopped over — not very 
gracefully. Inverted flight required a little down -elevator, but there was plenty 
to spare for inverted aerobatics. The rudder has all the clout you could ever 
^ want, I made some very flat, control-line-! ike turns with about V& rudder and 
no aileron input. Beyond Vfe throw, the rudder induces some roll. Knife-edge 
is easy; just do a % roll and crank in some rudder; it will stay in knife-edge all 
day. 1 still need some practice with the knife-edge loop, but I did perform 
|||||| some short- radius ones by slowing in vertical, cranking in lots of rudder and 
! increasing throttle. Tumbling maneuvers can be accomplished by providing 
just about any full-throw combination of controls, All the spinning maneuvers 
JjM are possible with standard control inputs. I was successful at hovering, about 
three mistakes high, I entered the maneuver just like a landing approach by 
slowing down while feeding in up- elevator until the plane was vertical At that 
point, the throttle controls up-and-down and the rudder side -to -side movement. The 
plane hovers better with 2 degrees of right thrust in the engine. Tail slides and tail-first 
landings are possible, but I need a lot more stick time before I attempt them. 


This underside strut 
shows the radio/servo 
layout and the 
MVV$ muffler setup 
attachment. 


• J ngiiK\ Vv ini th'/ ^ 

engine in Mai led on ■ . % 'f& • ; 

the lest stand, I 
assembled the one- WA, 
piece header along 

with the tuned muf- fjgk- ' Vj. JjMtt l m 
Tier and mounting 

bracket, I removed the glow plug and 
checked it as well as engine rotation. The 
engine displayed that nice ‘‘dicky” feeling 
around the top of the stroke, and that indi- 
cated a good piston-to-liner fit. The engine 
started on the first flip. 1 advanced the 
throttle to and, to achieve a fairly rich 2- 
stroke sound, I adjusted the needle. 
Although I spent a lot of time at full power 
during the first tank, I cycled the throttle 
every few seconds to vary the heat input. 
After about 30 ounces of fuel had been 
consumed* 1 leaned out the mixture. The 
tachometer readjust under 15,000rpm. 
Throttle response was fantastic* I burned 
10 more ounces of fuel. The engine 
reached a little more Ihun I5,000rpm. I cut 


A inch off the header pipe, and the engine 
reached 1 5,8GQrpm, and the idle was solid 
at 2,5O0rpm. 


He also advised that 1 mix in flaperons to 
elevator at about 25 percent. 


• Balancing and setup. 1 balanced the 
model right in the middle of the center-of- 
gravity range, which lies approximately 
between 4 and 4 V 4 inch back from the 
leading edge. I set ailerons and elevator to 
have about 45 degrees of travel up and 
down. When 1 asked Tony Ayer about rud- 
der deflection* he said, “All you can get.” 


The Gee-whiz-Bee certainly drew a lot of 
attention at the field. Just about everything 
else that was going on in the pits stopped 
while it flew. With its slow, highly maneu- 
verable flight capabilities, the plane can 
perform some astounding aerobatics* 

* Addresses are listed alphabetically in the Index of 
MttnufaUurers ott page 146 . ■ 
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] & C Hobbies 

Oidei Line 1-S00-309 -8314 
Info Lint 412-793-9344 
2 4 hr Fox *12-798-9857 

Everyday Low, Low |Ht« Prices 


Radios 


Focai 4 

S129.95 

Flash 5 

199.95 

Prism 7 

229.95 

Fatal 4 Trainar Box 


w/cord 

35.00 

Servos 


MS-80 

24.95 

HS-80MG 

33.95 

HS-101 

21.95 

HS-Z05BB 

25.95 

US- 300 

10.95 

HS-422 

12.95 

HS-4Z5BB 

17.95 

HS-605BB 

32.95 

HS605MG 

40.95 

HS615MG 

40.95 

HS-70QBB 

28.95 


Sa promo Receiver 
w/crystal 59.95 
Call for other Hitoc Discounts 


]&C Sound Socarity 

$19.95 

]&C Fan-Bat (fl.R.F.) 
$29.95 
Beginners Pack 
(fl.R.F.) Right Flyer *0 
Magnam QPfl 46 
Faces 4 Radio 
$289.00 

Lite Machine Helicopter 

Complete w/tnglne & Gyro 
(set revae in Aagast RCM) 

$249.95 

Como sea a$l Oar now star* It just 
IS minutes vail of Pittsburgh 

J&C Hobbies 
100 (T Stmt 
Perm Hills, Pfl 15235 
V]$g qnd Mastercard Accepted 


i 



BELAIR SCALE R/C IMPORT & SALES 


KITS FROM ENGLAND: 

1/5 * HURRICANE * SPITFIRE 
- AUSTER - J3-CUB 

1/4 * SE5A * SOPWITH PUP 
■ JURCA SIROCCO 

Catalogue $2.00 No Credit Cords Accepted 

76 Oanforth Crescent, 

St. Albert, Alberta, Canada T6N 4Y3 
(403) 458-8971 
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Alarm and locator in one unit 

by ROGER POST JR. 

J R Remote Control* has come up with a great device that 
can save your model. The NEB -480 Model Beacon and 
Locator tells you whether your battery pack has enough volt- 
age left in it to power your R/C system. Fm sure you've 
often wondered: “Do 1 have enough battery power 
left for another flight?” (Notice I say, “anoth- 
er flight”; we never say “one more flight,” 
right?) The NEB-480 has an audible alarm 
and an LED readout that warns you of 
impending doom. 

Here's how it works: plug the NEB- 
480 into a gear, flap or auxiliary chan- 
nel that you aren’t using. Then install 
the face of the NEB -480 in the cockpit 
instrument panel or somewhere where 
it’s visible. When you turn on the radio, 
you’ll hear a beep for 2 seconds. At the 
same time, the LED will display a green 
light, a green and a red light, or a red 
light, depending on the voltage left in the 
battery pack. If the alarm doesn't stop 
beeping, then it isn't safe to fly. 

The other great feature of the NEB -4 80 
is that it can help you locate your plane if 
you lose sight of it when it goes down. All 
you do is walk toward the plane and, when 
you think youTe near it, hit the switch on 
your transmitter that cor- 
responds with where you 
plugged in the NEB-480. 
An 80dB alarm will sound 
continuously to help you 
locate your plane. It can 
be heard from several hun- 
dred feet away as long as 
the battery hasn’t come 
unplugged in the crash or 
any other part of the sys- 
tem has been damaged. 
You can also “blip” the switch quickly and listen for the alarm — a method that 1 recom- 
mend if you think that your battery is low. This is a very handy feature when you’re 
walking in woods, cornfields, tall grass and hay fields looking for your plane. 

The NEB -480 can be used with JR, Futaba*, Hitec* and Airtronics* (polarity correc- 
tion needed) radios. If s 
compatible with 4.8V 
systems — not with 6V 
systems. 

The NEB-480 is a 
worthwhile investment, 
and the list price of 
$49.95 is a small price to 
pay to save your model. I 
use mine all the time, and 
it saved my Goldberg* 
Ultimate biplane one day. 



JR REMOTE CONTROL 


■480 

BEACON 



SPECIFICATIONS 

Operating voltage: 4 cells, 4.8 volts 
Current consumption: 27mAh 
(54 mAh when alarm is active) 

Alarm level: 80dB+ 

Weight: 1 1 grams 
Size: lVfex 7 /fcxlVi6in. 

Battery checker 

Voltage LED ........ Audible alarm 

5.2V or higher Green No (OK to fly) 

5.2 to 4.4V. ... Green/red No (OK to fly) 

4.3V or loss Red Yes (recharge battery) 

Features: compact, lightweight and can be installed in 
most planes and helicopters. 


* Addresses are listed alphabet- 
ically in the Index of Manufact- 
urers on page 146 , M 
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Pete Marshall flies 
ht$ Slope Scale* 
Spitfire at Francis 
Peak, which over- 
looks Great Salt Lake. 


Art Boysen's Krause 
ASW-27 files at Francis 
Peak with Great Salt 
Lake in the background. 
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by JOE CHOVAN 


(( S~\ QWEST/' 

( —i came tip caff 
\^/ on America 
Online’s R/C soaring meS‘ 
sago hoard. 'There 's great 
soaring in Utah r 

Wei as a fledgling 
sailplane pilot from the East 
who was eager to see some 
awesome scenery, meet nice 
folks and sample great slope 
flying, I accepted the infla- 
tion, as did 65 other pibts 
who hailed from Vancouver 
to Florida, 

This was the first sailplane 
meet of this magnitude host- 
ed by the intermountain Silent 
Flyers fIMSF). It was held 
from July PI to 23 at Point of 
the Mountain, about 10 miles 
south of Salt Lake City. 

Tip itinerary: "Flung 
wtiatcha brung" on Friday; 
Scaie/PSS soaring event by 
day and static judging at 
night on Saturday; the cross- 
country event on Sunday; 
and a fun-fly excursion to 
Francis Peak (less than an 
hour north of Satt Lake City) 
on Monday . 


THE SIGHTS AND SITES 

Navigating around Salt Lake City was 
rather easy for us after wc became 
accustomed to the fact that streets 
don't have names; they have numbers. 



mm iy wui ettwraoi Mt chova* 


Over-the-edge competition at Point of the Mountain 


Once we learned the system and recog- 
nized the landmarks — Point of the 
Mountain, Lake Utah, Great Salt Lake, 
the huge, open-pit copper mine — we just 
pointed our minivan loaded with planes 
and went! 

As sailplane guru Dave Garwood has 
noted, slope fliers are always looking out 



David Nash s MiG-15 and P-51 Mustang (original designs). 


the car window for possible sites. When I 
first arrived in Salt Lake City. I didn't 
realize the reach of the valley (actually 
the Uinta Basin). I scanned the horizon 
and saw towering mountains everywhere, 
but they were so far tfwwy! Such terrain — 
a large, low-lying area that abruptly 
slopes upward — lends itself well to slope 
soaring. The numerous ski resorts in the 
Wasatch Mountain range give evidence 
that these hills are accessible. 

Point of the Mountain rises in the path 


of winds dial blow north or south on the 
valley's eastern edge. In the morning, we 
flew the southern face and sometimes 
switched to the northern face when the 
winds changed direction in the afternoon. 

I can't overemphasize the scale of the 
terrain that we're dealing with when 
standing on the Point. The view spans 
more than 50 miles, 
and there is a 500-foot 
grade to the base of 
the hill. We could 
w r alk all the way to the 
bottom on nearly all 
faces. This afforded a 
certain peace of mind, 
knowing that not only 
could i see the bot- 
tom, bui also the way 
to the bottom if a 
plane went down. It 
also made large diving 
maneuvers visible 
close to the edge, 
because the lip of the hill did not obscure 
the pilot's view. 



it s a bird... and a 
plane! John Raiey of 
Costa Mesa, CA , 
brought his replica of 
a bald eagfe— origi* 
natty a UK design. 

The top of the wing, 
which sports detailed 
feathers, took 6 
months to complete . 


Landing at Point 
of the Mountain 
was also rather 
easy, because 
there is a large flat 
area on top behind 
both the north and 
south ridges, with 
very little rotor 
to contend with 
on approach. The 
north ridge has a 
secondary hill that 
rises 4(K) feel from 
the flat landing 
zone. Planes could 
be high-started 

from the bottom and then coaxed up into 
the secondary ridge lift, or flown 
from the lower north face and then 
“transitioned,” 

Francis Peak is even more spectacular. 
We flew from nearly its 1 0,000- fool 
summit, looking down its wide green 
rifts. There are several small outcrop- 
pings on which to sit or stand near the 
top, allowing a panoramic view of neigh- 
boring peaks and the valley 
floor 5, OCX) feet below. 



Brian Laird's Slope 
Scale ME- 109 PSS 


David Nash launches Art Boysen 's Krause ASW-27 
from the south side of Point of the Mountain. 



NEW TRICKS 

At ihis rneeca for slope soar- 
ers, I discovered some inter- 
est in g methods and gadgets 
used by creative minds in 
this comer of R/C flight. 

* A better stall turn. 

Here's a technique used by 
full-scale aerobatic glider 
pilots that can be mimicked 
by R/C pilots of the model 
counterparts. Carl Bice of 
Lakcworth. FL, tells us* 
“When rising up to do your 
stall turn, touch the rudder 
softly in the direction oppo- 
site of your intended turn, 
then kick it over hard the 
other way as you reach the 
top.” This gives a little boost 
in a “pendulum effect,” 
which helps to compensate 
for not having a propwash 
over the tail surfaces like 
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power planes do* This way, a simple stall ture/' (The wing fairing and frontal attach- you're hours away from your shop, it*s 

turn can become more of a “hammerhead*” ment do not impede this action, and much easier to replace some bolts than to 

aileron torque rods are not huge obstacles re-asse ruble a shattered wing mount. 

* Have a “weak link/ 1 Save your wing to a clean separation.) If a wingtip hits first Long-time fliers/c raftsmen such as Carl 

mount by using 4-40 nylon bolts to fasten in a crash, the bolts snap, yet are still Bice, Doug Buchanan and Fred Mallett 

the wing to the fuse. This works well with strong enough to take the flight stresses of agree with this sound advice, 

wing mounts that allow a “breakaway fea- most highly loaded fast ships. When 

* UV protection* Want 
your freshly glassed 
and finished wings to 
stay looking new, 
despite prolonged ex- 
posure to the sun? 
Mike McKeown of 
Performance Compos- 
ites* suggests applying 
three coats of a good 
car wax (camuba-based 
is fine). He showed me 
a Starling wing that 
was more than a year 
old and had been treat- 
ed with a popular brand 
of car wax that looked 
like the wings in his 
new kits* Mike recom- 
mends clear wax be- 
cause some prepara- 
tions have a green tint 
and, if applied over a 
light color, they may 
highlight imperfections 
in the finish. 

* Wind meter, Steve 
Hinderks of the Bird- 
works* in Port Grford, 
OR, demonstrated a 
great little mechani- 
cal/electronic wind 
meter. The “Sky Mate” 
measures VzxVixVs 
inches, comes with 
a lithium battery and 
is waterproof. This 
Swiss -made marvel has 
a tiny impeller mounted 
on sapphire bearings 
and a magnetic field 
pick-up to the circuit 
that allows the impeller 
to spin very freely. 
With a gentle squeeze, 
this device measures 
wind speeds of from 1 
to 99m ph. An LCD dis- 
play shows the results* 
The unit sells for $79 
from Into The Wind*. 

CONTEST RESULTS 

The 25 pilots who 
entered the contest 


HOW TO: “THE BRIAN 
LAIRD METHOD” FOR A 
SUPER-SLICK HATCH 



S uppose you have a glassed fuse that is really strong , with a nicely rounded nose and eye-pleasing, flowing 
curves. Alas, to mount and service your gear , you need fo cut the hatch l If you're tike me, the last thing you 
want to do is cut an ugly opening and screw or latch the ill-fitting cover into place . 

The following method yields a nearly imperceptible, clean perimeter joint, and you can remove the hatch with- 
out foo/s. Ail that you need for this project is an access hole from the wing mount or cockpit area, some clear 
cellophane packing tape, resin, fiberglass, a short length of music wire and a dab of silicone-type adhesive. 


I Cut a hatch using your 
favorite tool(s)* You don't 
want to change the original fuse 
contour too much when you 
replace the hatch. Try to get the 
opening reasonably straight, 
and keep in mind that, on a typi- 
cal curved fuse, removing mate- 
rial from the side 
edges will lower the 
hatch height slightly, 
depending on the 
contour and size of 
the hatch. You will be 
replacing the hatch 
and re- glassing it 
into place. 

2 Apply cellophane 
packing tape (the 
really thin stuff) all 
around the edges of 
the hatch and its surfaces. This 
tape will be the E Ye lease agenf ' 
in the next steps, so make sure 
there are no gaps in the tape 
seal and that the tape seams 
are smooth. 


3 Tape the hatch into position 
against the forward edge of 
the opening. This will open a 
gap that is larger at the rear 
edge of the hatch, but that's 
fine. Stretch the tape well over 
the hatch so it bridges all gaps 
smoothly. You are going to fill 
these gaps (from the inside) 
with resin in the next steps. 

4 Now, if your fuse is poly- 
ester-resin, you must use 


polyester-resin. If it is epoxy, 
then use that. You don't want to 
have chemical incompatibility 
problems, because the resin 
needs to adhere well to the 
fuse. From the inside, apply 
glass cloth and resin liberally to 
the entire hatch area, using the 



wing-root access hole to reach 
the nose area. You don't have to 
be very neat, just make sure you 
overlap the edges well and 
"wet" all gap areas with resin 
and cover them with cloth. 


5 Let the resin cure, then 
remove the tape, and the 
hatch should come out with lit- 
tle effort (the tape-release agent 
allows this). 


6 You should have a "mem- 
brane" of fiberglass cloth 
and hardened resin spanning 
the hatch opening and a ridge 
left by the removal of the hatch* 
Now, simply cut an opening in 
this membrane, and leave a bor- 


der wide enough to support 
your hatch. 

7 Remove the tape on your 
hatch and, with a generous 
dab of silicone glue, affix a 
piece of music wire that's 
slightly longer than the hatch to 
the center of the 
underside of the 
hatch, and allow it 
to dry, 

Q Mount the hatch 
O by positioning 
\ the wire under the 

I / lip of the “mem- 
brane/ 1 and sliding 
the wire so that it 
clears the “mem- 
^ ~ 1 brane" on the 

opposite side* 

Then flex the wire down under 
this side, and slide the hatch 
into position* It should fit very 
well, and the only gap left 
should be the thickness of the 
cellophane tape release that 
you removed! 

9 Finish-sand the nose to a 
perfect contour, prime 
and paint! 

^ ft To remove hatch, 

I W slightly pinch the sides 
of the hatch, so you can raise a 
front or rear hatch edge above 
the lip, and then slide the edge 
above it until the wire under 
the opposite end clears. 
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were tasked with a short flight, which was 
judged for smoothness and precision. Later 
that evening, points were added during the 
static competition and to those tallied from 
a “people’s choice” ballot. The trophy win- 
ners were: first place — Gary Brokaw with 
his Bergfalke 1 (plans available from Bob 
Holman*); second place — Ed Mason with 
his original design, scratch-built ASW-17; 
and third place — Fred Mallett flying his 
PSS Beechcraft (an original design). 

Sunday’s cross-country thermal event 
saw four pilots trying to get down the hill, 
out to the turnaround point and back up the 
hill while keeping their planes aloft as they 
rode in the back of a pickup truck. This 
presented several challenges to the contes- 
tants, possibly the most difficult of which 
was keeping steady thumbs (and seats!) 
while the truck negotiated the unpaved and 
often bumpy route. George Voss emerged 
the victor, flying a Larry Jolly Model 
Products* Comet. Fred Mallett took second 
with his Salto, which has a Viking Models* 
fuselage and original carbon-fiber wings, 
Arlie Stoner placed third, also with a 
Comet, and Jim DeRubeis earned fourth 



ALL THE EXCIT 
OF R/C JET FLYING 
WITHOUT A DUCTED FAN! 


KIT FEATURES 


SPECIFICATIONS 

WINGSPAN 39" 

WING AREA 345 SQ.IN. 
WEIGHT 56 OZS. 

WING LOADING 23 OZS/SQ.FT. 
LENGTH 37.25” 

KIT# K-35 

PRICE: $69.95 

See your local dealer first, 
if unavailable, order direct 


10101 

Phone: 


House of Balsa 


■ BALSA AND PLY (NO FOAM) 

■ USES STANDARD RADIOS (NO 
MINI-SERVOS REQ'D) 

■ SCALE 3 VIEW/ 
DOCUMENTATION 

■ FULL SIZE ROLLED PLANS 

■ PHOTO-ILLUSTRATED 
INSTRUCTION MANUAL 

■ COMPLETE DUBRO 
HARDWARE PACK 

■ FREE 1 OZ. BOTTLE OF 
ZAP-A-GAP 

■ FULL SET OF DRY TRANSFER 
DECALS 

■ FREE "UPRIGHT" BUILDING 
AID 

Yucca Road, Adelanto, CA 92301 

619-246-6462 


with a C.R. Aircraft Models* Climmax. 



Gary Brokaw s Austria (built from Bob Holman 
plans'), nicknamed the “Elephant, " was a real 
crowd-pleaser. Designed in 1931, the tull-scale 
sailplane was one ot the first to have trailing-edge 
camber control designed to change flight speed. 


Steve Hinderks was awarded the * Addresses are listed alphabetically in the Index of 

Pilot’s Choice Award in scale for his Manufacturers on page 146. ■ 

giant model albatross. 

It’s quite a model and 
achievement from 
quite an innovator. 

I’m looking forward 
to another great 
summer venture in 
the west. How about 
Soar Utah ’96, any- 
one? Have sunscreen, 
planes and vacation 
time — will travel! 


SPONSORS 

Airtronics Inc. 

The Birdworks 
CAB Designs 

California Soaring Products 
Hitec/RCD 
JR Remote Control 
Major Hobby 
MRS Hobbies 

Northeast Sailplane Products 


Performance Composites 
RC Soaring Digest 
Siegers International 
Taucom 

Soaring Specialties 
TLC Hobby and Ceramics 
Torque & Recoil Club 
Viking Models 
Vision Hobbies 
Windspeil 
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The other day, a fellow who said he 
was in the market for a top-of-the-line 
computer radio asked me why I chose JR 
over the others. 

Here’s what I told him: 

"The time I can steal for RC is hard to 
come by. 

And I’m not inclined to waste any of 

that time struggling to squeeze the poten- 
tial out of a computer radio that's a hassle 
to program. 

So that’s why I went with the 10SX. 
Its programming is logical. It almost 
thinks like I think. 

Let's say you prefer manual snaps 
instead of 'button snaps,' but your regular 
rates aren't quite right. The 10SX manual 
snap system lets you select the three rates 
that are right, then activate them with the 
flip of a single switch. What’s more, you 
program everything on one screen, so 
setup is a piece of cake. 

Its landing system? Same deal. You 
program your flap angle and elevator 
compensation on a single screen. 

In other words, the 10SX simply 
makes it a lot easier to take advantage of 
all the things a computer radio can do to 
make you look like a pro." 

Anyway, I've got a feeling he'll go 
with a 10SX — he looked like the kind 
of guy who knows a good thing when 
he sees it. 



The JR PCM10SX. 

World Championship Performance. 
World-Class Ease of Programming, 
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HOWTO 


Cast your own round engines 

by CARLS. DIEHL 


Radials 


3 Clean out holes in the 
back of the plaster mold . 
so you can insert Vs-inch- 
diameter “knock-out bolts. ” [ 
These holes should be locat- 
ed over the original Saito 
ejector-pin holes for their \ 
cylinder casting. 


B Here are two polyester-resin castings 
that were made using the plaster mold: 
the one in the background is as it came out 
of the mold; the one in the foreground has 
been cleaned up, and the base (which is 
no longer needed) has been removed. 


7 Next, use the cleaned-up resin cylinder (with 
ejector-pin tubes installed) to produce a sec- 
ond-generation mold. Before you make the new 
female mold, the cylinder must be waxed and 
coated with mold release (PVA). Notice that the 
master cylinder is glued to a flat, smooth back 
piece. The ejector-pin tubes serve the same func- 
tion as the holes in the original plaster mold. 


1 Before a casting can be made, the cylinder 
openings need to be plugged. I used wooden 
dowels to seal the pushrod holes and the cylin- 
der base holes. I used a plastic cap plug (from 
the junk box) to seal the exhaust opening. 


2 Next, I made a female mold of the cylinder with Bondex plaster 
of Paris (available from art-supply stores). I cleaned the plaster 
away from the rocker-arm cover bolts prior to removal. Notice that 
a little less than half of the cylinder is embedded in the plaster. 


4 Insert some 
old bolts in the 
holes, and tap 
them lightly with 
a small hammer 
to force the Saito 
cylinder out of the 
mold. 


5 The olaster mold reproduces the surface detail of 
the Saito cylinder exactly. For a more accurate full- 
size engine look, I cleaned up the fin depressions in 
the mold. 


8 The second mold 
(shown here with 
master cylinder re- 
moved) is also 
made of polyester- 
resin. A dam is built 
around the master, 
and the resin lor the 
mold is poured over 
it and allowed to 
cure. To prevent 
cracking, mix the 
resin so that it 
cures slowly. 


Resin 


M y newest 

scale model 

Pica/Robbe* Waco 
Bipe. I wanted to do 
a good job because 
I planned to take it 
to the annual Gator 
Shootout. A scale, 
dummy radial 
engine was a must, 
so I decided to 
resin-cast one. 

Saito* 4-stroke 
engines have very 
realistic one-piece 
cylinders and head 
castings that make 
good “generic” 
cylinders for round 
engines. It’s rela- 
tively simple to 
resin-cast copies of 
the Saito “jug” and 
then use them to 
make 3-, 5-, 7- and 9- 
cylinder dummy 
engines. Here’s how 
I did it. 
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It’s relatively simple 
to resin-cast copies of 
the Sarto “jug” and 
then use them to 
make 3- f 5-, 7- and 
9-cylinder dummy 
engines * 


W t made the crankcase huh out of 
inch haisa and added a Vi-inch-piy 


backplate for strength. Here , the first fin 
ished and detailed cylinder (notia 


cylinder (notice 
pushrod tubes and spark-plug detail) has 
been set in position and glued to the 
huh . The ignition-wire ring is made of 
ptastic tubing . 


9 Resin that will form the cylinder for my 
dummy enoine has been poured into the 


Cl dummy engine has been poured into the 
new mold Wax and PVA are also required 
inside the mold so that the new castings can 
be removed. After repeating this process 
seven times . f have enough cytinders for my 
dummy radial engine . 


40 The completed dummy 
I £- radial is in place on 
my Vs-scaie Fica/Robbe 
Waco Bipe. As you can see t 
the removable cylinders are 
still in place and cover the 
Laser engine nicety. 


1 1 For proper cooling during flight, I made the two dummy cylinders 
I I that were in tine with my Laser 206 engine's cylinders remov- 
able . This rear view of the radial engine shows 


the brass tubes and screws that are attached to 
the removable cylinders. One huttonhead screw 
hotds each cylinder in place . 



IQ With the radial installed in the cowl, the 
111 model looks great and the Laser engine is 
completely out of sight. The dummy engine is 
simply glued to the inside of the cow! with Zap- 
a-Dap-a-Goo *. 



14 The two removable cylinders have been 
removed for flight ; The cylinders for the 
Laser 200 can just be seen . Cooling has been 
very efficient with this setup. 

* Addresses are listed alphabetically in the Index of 
Mamtfarturen on page 146. ■ 



NUMBER FOUR IN A SERIES 


“ELECTRONIC 
WASHOUr 
IMPROVES SAFETY 
MARGIN 


If your plane shows signs of tip- 
stalling at inappropriate times, the 10SX 
may have the capability to help if your 
plane uses seperate servos for “barn-door” 
style outboard ailerons. 

By using the special multi-point mix 
function included in the 10SX, the two 
aileron servos can be programmed to raise 
slightly as the elevator travel is increased. 
Around neutral, where chance of snapping is 
remote, ailerons remain in their normal 
commanded position. 

Through experimentation, you will 
discover at what point of elevator travel the 
ailerons should rise, and how much. The 
example below shows a set-up where 
ailerons begin to rise at 50% “up” elevator 
stick, and they rise about 3/8”at full travel. 


CPR0G.N1X71 m mm - 

1 

EIEV*MLE g 


POSl EXP IH 50 


OFF OUT 0 ' 


mss bo Beta ■ 4 



Using “electronic washout” is a lot 
more convenient than cutting a wing to 
create washout, or adding unsightly devices 
such as stall strips. Once properly pro- 
grammed, you might turn that nasty plane 
into one of your favorites! 

Give it a try... it’s easy with JR! 


JR 
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MICHAEL LACHOWSKI 


UNDERSTANDING HIGH-TECH 
SOARING TECHNIQUES 


I WANT TO TALK about some of the 
leading-edge technology used in soaring. 
All this technology can bewilder the 
average pilot. Fortunately, things arc 
being done to make it mom understand- 
able. First is Soaring Stuffs* excellent 
videotape on hollow-composite con- 
struction. The techniques aren't too dif- 
ficult, and the results are beautiful. Next 
is Don Ed berg’s book on Futaba* 
computer radios. He does an excellent 
job of explaining all the mixing options 
you might explore with a six-servo 
model. I’ll also discuss control setups 
with computer radios and some pitfalls 
you might experience if you rely too 
heavily on their programmability and 
ignore the mechanics of your control 
linkages. 

CONSTRUCTION VIDEO 

FYed McClung, assisted by Taylor 
Collins of Soaring Stuff, has put together 
an excellent tutorial on the basics of hol- 
low -core-composite construction — 


Building Hollow Composite Aircraft 
Structures,'' fve seen Fred’s handiwork, 
and he produces very nice models. In 
the video, you'll see that the skills and 
techniques required are not much differ- 
ent from what you need to vacuum-bag 
a model. Of course, the completed hol- 
low-core-composite models can be 
reproduced and have excellent surface 
finishes. You don’t see any of the sur- 
face waviness you usually get with a 
bagged model. 

Fred demonstrates the techniques 
used to build the molds using a “mas- 
ter.” He uses tooling epoxy and a sand- 
and-epoxy mix to build the mold. The 
video covers the simple but key details 
necessary to prepare the master for mold 
making and the mold details that are 
necessary for proper trimming and 
alignment. Fred then uses this mold to 
show the layup steps necessary to pro- 
duce the skins on the wing or the tail. 
He uses a vacuum bag to hold the skins 
in the mold. When the skins have cured. 


they must be trimmed before they’re 
joined. The trimming techniques Fred 
uses are simple and easy to master. 

The most complex step is installing 
the interior structure before joining the 
skins. The interior must fit properly, and 
Fred shows how to keep it in place and 
properly measure dimensions. Finally, 
he joins the skins to complete the struc- 
ture. The only steps that remain are to 
pop the parts out of the mold and trim 
off any flashing that's around the edges. 

If you're interested in exploring 
molding techniques, you'll want to get 
this video and the Soartech 10 video, 
and you'll be well on your way to 
understanding this not-so-mysterious 
construction technique. 

PROGRAMMING 
THE FUTABA SUPER 7 

Most computer programming guides 
that come from the computer radio man- 
ufacturer are inadequate. They often 
cover aircraft, helicopters and sailplanes 
all in one guide and focus mainly on 
menus and options rather than practical 
applications. You can usually buy books 
that do a much better job of explaining 
how to use most computer software. 
Don Edbcrg has written a guide for the 
Futaba Super 7 radio systems. 

The seven chapters and 91 pages of 
the guide include step-by-step instruc- 
tions and examples for programming the 
7UAFS/PS and 7UGFS radios for 
sailplanes. If you're a power flier, you'll 
also enjoy some of the other program- 
ming chapters. There is also a dear 
description of sailplane mixing and 
some trimming charts with lists of tests 
and adjustments you might make to take 
advantage of your radio. 

Even if you don’t own a Futaba radio, 
you'll find chapter 5 extremely useful. It 
explains all the mixing techniques avail- 
able in most glider-capable radios. 
Many pilots don't take full advantage of 
mixing ailerons with flaps or using full- 



INCORRECT 


ft your servo arms are not set the same (when the flaps are in the up position), you will get 
an uneven deflection of the flap surfaces when they are lowered. Set up your servos so 
everything matches. 
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span camber changes. This book 
explains why you might want to use 
these mixes. Don's “Sailplane Trimming 
Chart'" is very helpful. It explains 10 
flight tests that you can use to adjust the 
mix rates, throws and mode settings on 
your model. 

If you own a Futaba 7UAFS/PS or 
7UGFS, the $10 (plus $2 S&H) for this 
book is well worth it. Even if you don't 
own one of these radios, but you want to 
learn more about sailplane mixes and 
computer radio programming, you'll 
enjoy this book. 

Write to Dynamic Modelling Super 7 
Book, 4922 Rochelle Ave., Irvine, CA 
92714-2941; (714) 552-1812. 

RADIO INSTALLATIONS 
AND SERVO SETUP 

Computer radios provide many features 
to fine-tune control setups on sailplanes. 
These features are intended for fine- 
tuning and are no substitute for proper 
control-horn and servo installations. I 
have seen a number of poor radio instal- 
lations in which servo centering and 
servo travel adjustments have been used 
improperly. This results in poor control 
response in some directions or unintend- 
ed directional changes at intermediate 
control inputs. It's frustrating to set your 
flaps to travel the same amount at full 
throw then see a difference in angle at 
your launch preset position. 

Servo arms rotate on an axis. When 
this rotational motion translates into lin- 
ear travel on the pushrod, the linear 
motion of the pushrod (for a given 
amount of rotation) is different for each 
servo arm position. You get more throw 
when the servo arm is 90 degrees from 
the pushrod than when it is 45 degrees 
from it. Let's assume that the control 
hom installations on the two Haps are in 
the same position relative to the hinge 
line, and they are of the same length. 
Now look at the servo neutral positions 
on both flap servos. Arc they at the same 
angle relative to the output shaft? If 
they're different, the motion of the flaps 
will differ through the intermediate posi- 
tions, and you might even have to adjust 
the servo travel limits on one servo to 



Control-horn installation can cause problems, too . The linkage should connect to the same 
hole in the control horn, and the horn should be (he same distance from the hinge line. 


match the flaps at the maximum travel 
position. 

To fix this, adjust the flap servos so 
that they have nearly the same angle rel- 
ative to the shaft, and mechanically 
adjust the linkage to center the flaps. If 
things are just right, you should be able to 
set the flaps in several positions, and they 
should line up with each other. Also, the 
travel limits should be identical. 

Control-horn installation can cause 
problems, too. Measure the position of 
the hole in the hom relative to the hinge 
line. The hole should be the same dis- 
tance below the flap and the same dis- 
tance from the hinge line. Differences 
here will also show up as flap misalign- 
ment in intermediate control-surface 
travel positions. 

Don't depend on sight to measure the 
travels; use a ruler. You can record the 
travels as well as your radio program 
settings. 

Servo centers can also have an impact 
on some mixes. The most common 
place is aileron-to-flap mixing in which 
a percentage of the aileron travel mixes 
with the flaps, and that moves the entire 
trailing edge for turns. Thirty -three per- 
cent is a good starting point. Excessive 
settings on flap servo centers can have 


an impact on these programs. If the cen- 
ter begins too close to the limits of the 
servo travel, the servo may not move the 
flap up with the aileron. I experienced 
this problem with an Airtronics* Vision, 
which previously didn't have the mix. 

The solution is to readjust the centers 
so that the center value has the opposite 
sign and to readjust the linkages. Now 
the flaps will travel upward. In JR* 
radios, you must set the servo centers 
somewhere around - l 10. The purpose of 
center setting is to allow maximum 
travel on the servo. Because the travel 
limit is actually -150, you can usually 
set the value only to -125 so that there is 
still some travel available. This still may 
not be enough travel for the desired flap 
deflection. For larger aileron mixes, the 
center may have to be set to something 
less than -100. 

Now you can get out your ruler and 
measure those deflections to see whether 
they're equal. Adjust those program set- 
tings, and check your linkages. See you 
next month. 


* Addresses are listed alphabetically in the Index 
of Manufacturers on page 146 , ■ 
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W HEN I opened 
Che box from 
Altech*, I couldn’t 
believe that this 
plane was a trainer. 
It looks more like a 
fast jet. The work- 
manship is great. 
The construction is 
a little different, and the kit has only eight 
major components. The wing cores have 
been sheeted and sanded; the fuse comes 
in two parts — the front half and the rear, 
which is slotted for the tail feathers. The 
cockpit is made of ABS plastic and is held 
in place by a pin in the front and a rubber 
band in the rear. The kit comes with all 
the hardware you will need. The landing 
gear is strong — just what’s needed for 
beginners. 



CONSTRUCTION 

• Tail. Both the 
vertical and hori- 
zontal fins have 
tabs that fit into the 
slots on the rear of 
the fuselage. The 
vertical fin must fit 
snugly and, when 
viewed from the 
back of the plane, 
both fins must be 
perpendicular to 
the fuselage. Also, 

check the fit of the two rudders and the 
slots for the hinges. Both rudders are 
functional, so make sure they clear the 
fuselage at the bottom of the fins. 

The next step is to install the horizon- 
tal stabs. Again, make sure the tabs are 
snug and the surfaces are aligned 
properly. 



by VIC OLIVETT 

• Fuselage. Mark the center, and then drill 
the 5 /64-inch holes in the four comers of the 
radio compartment cover. Measure and 
mark the hole locations for the dowels, 
mark the locations on each comer of the 
cover, and then drill an I'k-inch hole where 
you made the marks. 

Install the landing gear, then mark and 


Tamecat 


TO 

Gl 


Engine req'd: .40 to .60 2-stroke; .53 
to .80 4-stroke (Altech recommends 
engines no larger than a 40 2-stroke 
or a .53 4-stroke for flight training.) 
Engine used: Enya .45 CX 2-stroke 
with A PC 11x7 prop 
List price: $179.98 

Features: balsa-sheeted, foam-and-piy 
construction; pre-sheeted and sanded 
components; ABS plastic parts; flat- 
bottom airfoil with a wide chord; wide 
landing gear for solid ground handling. 
Hits 

• Easy and fast construction. 

• Well-written and -illustrated manual. 

• Excellent flight characteristics. 

MiSS68 

• None. 
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drill the 5 /64-inch holes for the hold-down 
straps in the eight locations shown. 
Remove the gear for now. The nose gear 
uses two nylon bearings mounted on the 
forward bulkhead. Use the gear wire to 
align the two bearings, and fasten them in 
place with the screws and bolts provided in 
the hardware package. Then remove the 
nose gear. 

Check the fit of the front half of the 
fuselage to the rear half several times. If 
you position the sides of the front half 
flush with the top of the rear half, the front 
half will angle downward by 3 degrees. 
Mark the rear and sides of the front section 
for reference and, when you’re satisfied 
with the fit, glue them together with epoxy. 

Wipe off the excess epoxy with paper 
towels and alcohol, and let the epoxy cure. 
Install the 13-inch, wing hold-down dow- 
els through the fuse bulkheads. The dowels 
should extend the same distance past the 
front and rear bulkheads. Slow Zap and 
kicker work well for this step. Use 
the same procedure for the four cowl- 
mounting blocks on the firewall. 



The contents ol the Tamecat kit— not many 
parts to assemble. 


• Wing. The wing panels are joined with 
two 3 /kx6-inch dowels. Test-fit the wing 
halves and, if necessary, sand or cut the 
ends of the dowels to a 45 -degree angle to 
get a perfect fit. After you’ve done this, 
epoxy the two panels together. Remember 
to coat both dowels with the epoxy as well. 
Wipe off the excess epoxy. Use several long 
strips of masking tape to hold the two pan- 
els together. Lay down waxed paper on the 
workbench and, using stacks of magazines 
or a sandbag, weight the panel down flat on 
the bench. The opposite side wing panel 
should be supported by a 3 1 />-inch block. 
Double-check that there is no twist in the 
wing, and let the epoxy cure for 24 hours. 

Install the two aileron torque-rod assem- 
blies in the slots in the torque-rod mount- 


FLIGHT 


PERFORMANCE 


• Takeoff and landing 

With its wide-stance landing gear, the 
Tamecat handles very well — even on 
grass fields. The steering is positive and 
crisp. All the surfaces were set at neu- 
tral. At full throttle, the Tamecat tracks 
straight down the center of the runway. 
With just a touch of up, the 
liftoff was smooth and 
steady with no bad habits. 

When it’s in the air, you 
know you have a winner. 

For the duration of the first 
flight, absolutely no trim 
changes were needed. 

The Tamecat lands as 
well as any trainer I’ve 
seen. The lineup is easy, 
and descent is steady 
and predictable. Once in 
ground effect, the Tamecat 
just floats about a foot off 
the ground and then slows 
down to a crawl. This is perfect for 
beginners. 

• Low-speed flight 

Going fast or slow, its flight characteris- 
tics are the same. I tried to get this plane 
to stall. I even tried a steep turn at very 
low speed— a perfect setup for a 
stall.. .yeah, right! It just doesn’t happen. 
The most fun I had with the Tamecat 
was on a windy day. With a 1 5mph wind 
blowing straight down the runway, you 
can do a perfect imitation of a Harrier. 


That’s right; with a little practice, I have 
done several landings with no rollout. On 
a calm day, I took off, climbed to about 
100 feet and set the trims for a big circle 
over the field. I then set the transmitter 
down, sat in a chair for five complete cir- 
cles, then remembered I was supposed 
to be flying this thing! 

• High-speed 
flight 

With the Enya .45 CX crank- 
ing some rpm, you can do just 
about anything you want. The 
high-speed passes and aero- 
batics are impressive. Pull the 
stick back in your lap, and the 
Tamecat will loop all day long. 
The more elevator, the tighter 
the loop, with no surprise 
stalls. Going at high speeds, 
most trainers want to climb— 
not true of the Tamecat. You 
can fly right on the deck and feel confi- 
dent that you are in full control. It is very 
easy to get carried away and feel as if 
you are flying a sport plane, rather than 
a great trainer. 

• Aerobatics 

It’s kind of difficult to discuss the aero- 
batic capability of a high-wing trainer, but 
the Tamecat will do just about anything 
you tell it to. The twin rudders have a 
wild effect on some of the maneuvers. 
This plane is just a ball to fly. 



ing strips. Notch the wing trailing-edge 
center, and check the movement again. 
When you’re satisfied with the fit, coat the 
rods with petroleum jelly to prevent them 
from being glued to the 
strips. I marked the loca- 
tions of the torque rods and 
glued them in place with 
gap-filling CA. Then glue 
the assembly to the wing. 

After the glue has cured, 
sand it to conform to the 
wing. Cover the center sec- 
tion with fiberglass cloth 
and epoxy. Wrap cello- 
phane around your hand, 
and squeegee out the excess epoxy. Be 
sure the cloth is well saturated with the 
epoxy. 

Install the ailerons, and check their 
movement again. Do not glue the hinges at 
this time. Sand and trial-fit the wingtips to 
the wing, and then set them aside. 


• Cockpit. The cockpit is held in place by 
a rubber band and a steel pin. This makes 
access to the tank and forward compart- 
ment very convenient. The locations of the 


stops and the bulkhead at the front of the 
ABS cockpit are indicated in the manual; 
glue these parts into place. After the glue 
has cured, tape the cockpit deck onto the 
forward fuse. 

Then drill a 5 /64-inch hole through the 
firewall and into the ply bulkhead. Remove 



Top view of the engine installation. There is ample room for a fuel 
tank and battery pack in the forward compartment. 
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Are your models 
structurally challenged? 

VACUUM BAG 


CST’s Pro Systems 

Extremely Reliable Pump 
Precise Vacuum Control 
Optional Multi-Bag Capability 


Choice of Bag Kits 

Wing Skinning Kit 
Molded Parts Kit 
Deluxe Kit (for both) 


Free Price List or $5 for Complete Product Guide 


MW 


Building with Today's Technology 

Composite Structures Technology 

PO Bo* 642, Dept CL, Tobschapi, CA 93S81 
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the deck, and glue the '/5-inch steel pin into 
the firewall with epoxy* For a smooth fit, 
enlarge the hole in the cockpit bulkhead by 
V\t inch* Then glue the plywood plate to 
the bottom of the cockpit 
deck. Drill a */i 6-inch hole 
in the deck* and screw one 
eye hook into the plywood. 

Screw the other eye hook 
into the nose-gear bulkhead 
just above the top nose -gear 
bearing. The deck is held in 
place by a rubber band 
between the two eye hooks. 

This also holds the deck 
snugly against the fire- 
wall' — a great idea* 

FINISHING 

Sand the model very care- 
fully, and then vacuum the 
entire plane and all the plastic parts* Use a 
tack cloth to remove any remaining dust. I 
brushed a thin coat of Ralsarite* over the 
entire plane. 

I chose 21st Century* mid-blue fabric 
and lemon yellow fabric and paints. They 
give a very strong* durable finish. 

* Final assembly* Apply 30-minute epoxy 
to the tongues of the stabilizers and to the 
slots in the fuse. Work the stabs into the 


fuse* and align the stabs by taping the ele- 
vator to them temporarily. Remove any 
excess epoxy. Use the same procedure with 
the vertical fins. When the stab and fins 
have cured, install the hinges in the eleva- 
tor and rudders. Reinstall the landing gear. 

ENGINE AND COWL 

I chose an Enya* ,45 CX for this project. 
The engine and cowl are simple to install. 
First, center the engine mount from side 
to side* and position the tops of the two 
mounting rails 1 3 A inches from the bottom 
of the fuselage. This will give you a thrust 
line at the center of the firewalk Secure the 
mount with 6-32 bolts and blind nuts. Drill 


the holes for the throttle and fuel lines. 

Cut a 2- inch hole in the front of the 
cowl so the crankshaft can pass through. 
Trial-fit the cowl to gel an estimate of 


where plastic must be removed. Trim the 
plastic a little at a time for a correct fit. 
With the cowl in place, mount the spinner 
baekplate, prop, washer and prop nut, 
Mark the location of the cowl screws* and 
drill the 3 ^2-inch holes through the cowl 
and hardwood blocks. Remove the cowl, 
and drill out the holes in the cowl to ] A 
inch. Install the tiller and nose-gear push- 
rod for the nose-gear steering* 

Placing the battery under the fuel tank 
provided a good 
center of gravity. 
Wrap the battery in 
plastic to protect 
against fuel leaks. 
Install the tank and 
fuel lines* and 
secure the tank with 
foam. The rest of 
the radio installation 
is fairly standard. 
The kit includes all 
the pushrods and 
devises needed. 

The Tamecat is a real treat for both 
beginners and veteran modelers. Even 
inexperienced builders can have fun with 
this kit. The designer has made it very easy 
to build and fly. The colors and markings 
that I used make this trainer look like a hot 
jet, and the instruction manual is well- writ- 
ten and well-illustrated. So far, my 
Tamecat has more than 50 flights and has 
yet to have even a minor problem. So, if 
youTc a newcomer or an old-timer like 
me, you will definitely enjoy building and 
flying the Alteeh Tamecat. 

* Addresses arc lixted alphabetically in the index of 
Manuftit Hirers on pa ye i M 



The tail parts for the Tamecat have alignment tabs that fit into 
slots in the fuse for easy alignment. 



The fuselage halves are joined together and then the wing dowels are 
installed * 
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1 5 VE NEVER 
LIKED muf- 
flers. When I 
flew competi- 
tion control-line 
events in the 
1950s and '60s, 
mufflers were almost unheard of, We con- 
sidered a loud engine to have power and 
great performance. Oh, sure; one guy won 
Precision Aerobatics (open stunt) at the 
1965 Nats with a muffled engine; it helped 
to set him apart from the rest of the pack. 


by C, DAVID GIERKE 

mandated the use of mufflers to preserve 
flying sites, like many modelers, I searched 
for the brand that would reduce engine 
power the least. Coincidentally, these units 
were usually the loudest! Some mufflers 
silenced the exhaust pretty well, but they 
robbed the engine of power and caused 
dangerously high cylindcr-hcad tempera- 
tures. This resulted in the nasty varnishing 
of engine components, or worse. 

Back then, if you wanted a muffler for 
your engine, it came from an aftermarket 
supplier; most manufacturers didn't pro- 


Hey! Keep the 
Noise Down ! 

Reduce dB with available silencers 


delicate, it easily became distorted (along 
with the sleeve), and this increased friction 
and wear with the piston. Believe it or not, 
one well-known manufacturer still uses 
this archaic system for some of his 
enginesl Fortunately, by the mid-'70s, 
most manufacturers had started to equip 
their engines with mufflers and, unlike old- 
time modelers, newcomers to gas power 
accepted them as a way of life. 

When Tom Atwood and I initially dis- 
cussed the format for the “RPM” (“Real 
Performance Measurement*') engine col- 
umn, my worst fears were 
realized; he warned (ugh) 
noise evaluation of every 
engine that we tested! Like 
it or not, I had to learn 
something about sound, 
noise and mufflers. 


but most of us considered it just another 
gimmick — like wearing a white uniform to 
impress the Navy judges. 

When I switched to R/C pylon racing in 
the late '60s, nobody used mufflers. The 
closest thing to a muffler was the tuned 
pipe, which quieted things a little and 
enhanced performance a lot. When clubs 


: ' Btahhhhh! 


vide them. More often than not, these units 
were poorly designed and troublesome to 
adapt. Exhaust- throttle baffles interfered 
with muffler clamps and convenient 
mountings were nonexistent. Mufflers 
were squeezed to exhaust stacks with mod- 
ified radiator-hose clamps wrapped around 
the crankcase. If the crankcase casting was 


Test 1 



80 dB 



Test 2 






80 dB 


Test 3 




ft 

ft 

r ».- ; BiahhWih! 
73 dB 


Figure 1. It all three tests are conducted simultaneously, what is the 
resultant sound level? See Figures 3 through 4. 


FORTUITOUS 
ENCOUNTER 

My first stroke of good for- 
tune concerning sound, 
noise and mufflers occurred when I met 
Howard Crispin at the 1992 Nationals, 
Howard is chairman of the Sound 
Committee for the Academy of Model 
Aeronautics (AMA) and his knowledge, 
along with his optimistic outlook, has 
changed my attitude toward the problem. 

Howard believes that, in the struggle 
against unacceptably high noise levels, 
education should be our primary goal. He 
doesn’t believe in the existence of magical 
technical solutions. Better mufflers, pro- 
pellers, carburetor-inlet silencing and 
vi brat ion -absorbing rubber engine mounts 
help, but alone, they aren't the answer. 

Howard provided me with several excel- 
lent resources, including a publication 
printed by the AMA: "’Sound and Model 
Aeronautics — A Handbook for Model 
Clubs” (a revised and expanded edition is 
expected soon). After the Nats, I became 
engrossed in this easy-to-read document, 
which covered diverse topics such as: 
basics of sound; noise control and the law; 
history of noise and model aeronautics — 
the studies; and, getting quiet — the 
technology. 

To get me started on the right foot, 
Howard kindly calibrated our Radio Shack 
sound-level meters on sophisticated AMA 
equipment. 

NEWS FROM NORWAY 

My first noise measurements coincided 
with early engine tests for “RPM.” At 
about the same time, I became aware of 
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Tore Paulsen and his noise reduction work 
in Europe, My introduction to his research 
arrived unexpectedly from the offices of 
Model Airplane News with a note asking: 
“What do you think of this stuff?” After a 
quick read-through* I was enthusiastic, 
because the excellent discussion of theory 
was accompanied by practical material 
concerning muffler design and construc- 
tion. Unfortunately, many of today’s 
homemade mufflers have little or no 
connection to theory, while most theoreti- 
cal dissertations are weak in practical 
application. 

One of the studies provided by Howard 
Crispin from the old NACA* (National 
Advisory Committee for Aeronautics) cov- 
ered the theory and testing of mufflers* 
This 43-year-old American study used a 
helicopter as a test bed for more than 80 
mufflers of the expansion-chamber and 
resonator types* Of the many expansion 
chambers tested* one was superior to all 
others. The authors stated: “Very interest- 
ing results were obtained with muffler no. 
19... [it] could prove quite useful in the 
design of a muffler that is required to 
attenuate over a wide frequency hand.” 
The double expansion chamber with inter- 
nal connecting tube is the type used by 
Paulsen. 

In their introduction, NACA authors 
recognized the Germans and others for 
their design studies, so Tore’s reference to 
the German Helmholz chamber probably 
reflects these earlier investigations. The 
technology isn’t exactly new; its applica- 
tion to our problems definitely is! 

I was anxious to try Tore’s adaptation of 
the double-expansion-chamber design. 
After studying the construction drawings, I 
calculated the lengths and diameters of all 
the components necessary for my Enya 
.60XF-4G8 test engine. I then asked long- 
time friend and modeler, Jim Bisson (of 
Bisson Mufflers*) if he would construct 



Tore Paulsen no. 1 muffler ( Bisson-made). 
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Figure 2. Combining noise sources. 


the TP (Tore Paulsen) muffler as a favor* 
Jim agreed, and within two weeks, a beauti- 
fully handcrafted unit was sitting on my 
workbench ready to be installed and tested* 

INITIAL NOISE MEASUREMENTS 

* Tuning the header pipe. My first proce- 
dure with the TP muffler was to tunc the 


’/4-wave header pipe. To do this, I installed 
a 12x8 APC* propeller, which I intended 
to use for flying the Airtrax 60 test model 
The engine was started, adjusted to maxi- 
mum speed and the rpm noted. It was 
stopped and allowed to cool Using a tube 
cutter, I shortened the header pipe by Vi 
inch and then repeated the above procedure 
until the tachometer readings indicated that 
the header was tuned (by the highest rpm 
obtained). Note: if the pipe is shortened by 
Vi inch or so too much* it’s OK; the engine 
will unload (speed up) in flight, making the 
tuned length correct again* The TP muffler 
ran almost 1 ,000rpm faster than the stock 
Enya muffler, but the measured noise at 9 
feet was higher than expected* (More about 
this later.) 

* Sources of noise. If you’re following 
Paulsen’s discussion concerning the ori- 
gins of model aircraft noise, you know that 
an open (un-muffled) exhaust contributes 
the most noise, followed by the propeller, 
muffled exhaust and carburetor inlet (in 
that order). I didn’t consider other sources 
in my testing program because they were 
probably masked by the highest decibel 
level; mechanical engine noise is less than 

Blahhhhti! 



Figure 3. Combined noise levels example. 

1 ■ Difference between levels in dB : 0 


2 • Number of dB to be added to higher level : 3 dB 

3 - Combined noise level : 80 dB + 3 = 83 dB 



Figure 4. Masking ol lower noise source. 

1 - Difference between the two noise sources : 10 dB 

2 - Number of dB to be added to higher level : 0.4 dB 

3 - Combined noise level : 80 dB + 0.4 = 80.4 dB 
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MUFFLER EVALUATIONS 

80dB, and the engine is mounted securely 
on a rigid test stand, thus eliminating the 
possibility of airframe noise, which doesn't 
apply here. 

Since there's no simple way to deter- 
mine the level of individual sources of 
noise {when they're all acting at the same 
time), they must be measured individually 
with a minimum of background noise 
(Figure 1). 

* Explanation of chart. When separate 
measurements are made of two sound 
sources, their combined effect can’t be pre- 
dicted by adding the two decibel readings. 



Author intently reads the tachometer while con- 
trol ting load and rpm— a touchy procedure i 
Notice that the engine exhaust lingers when 
there’s no propwash to blow it away f 

e.g., if two people arc both shouting at 
80dB, together, they'll measure 83dB, not 
16()dB (see ‘'Combining Noise Sources” 
chart— Figures 2 and 3). If one source is 
about K)dB louder than the other, the lesser 
sound can be disregarded; it is masked by 
the louder source (Figure 4), Our table can 
be used for calculating the combined effect 
of the two sources. If more than two sound 
levels arc involved, combine the highest 
two first. Then combine this total with the 
next highest sound level. Continue this until 
all levels have been added in (Figure 5). 



Test setup minus tachometer. 



Frank Vassallo takes a dB reading during a test. 

MUFFLER-TESTING PROCEDURE 

* The test engine is mounted on a solid test 
stand approximately 2 feet above the con- 
crete test pad and away from any obstruc- 
tions or sound -reflecting surfaces, 

* Noise levels are measured 9 feet away, 
perpendicular to the engine thrust line, 
directly opposite the exhaust/mufflcr. 

* Special procedures were required to 
isolate the propeller and carburetor inlet 
noise levels. This required two modes of 
operation: 

— Using a propeller as the load. 

— Using a flywheel and leather cord 
as a silent braking device in place of the 
propeller. 



* With the flywheel mode of operation, the 
engine is cooled by a marine-type cool 
clamp attached to the cylinder head. Water 
is supplied by an old battery-operated elec- 
tric fuel pump, drawing from a 1 -gallon 
reservoir. 

* Piping the carburetor inlet to a sound- 
insulated plenum chamber isolates its 
noise. The unit consists of a 3 -foot piece of 
‘/i-inch vinyl tubing that connects the car- 
buretor to a 1 -gallon can. The can is 
sound-insulated with foam rubber, and it 
breathes through many small holes 
punched in its base. 

* A photocell-type tachometer is mounted 
on a pedestal in front of the engine; it’s 
operated by the interrupted or reflected 
light that travels from the propeller or fly- 
wheel to its sensor, A '/4-inch-wide painted 
white stripe runs across the flywheel diame- 
ter and acts as the reflecting surface. 

* The sound meter is a Radio Shack product, 

FINDING THE SOUND LEVELS 

It's necessary to find the noise levels of the 
carburetor inlet and propeller. These quanti- 
ties will remain constant for all muffler 
tests; this is ensured by a power-leveling 
technique in which the throttle is adjusted to 
a predetermined rpm (12,100) at a standard 
load ( APC 11x8). Because rpm and torque 
(twisting force) remain the same for each 
test, the system's power and noise levels 
(carburetor inlet and propeller) also remain 
the same. We then measure the total noise 
level of the system on the lest stand (muf- 
fled exhaust, carburetor inlet and propeller), 
and determine the unknown quantity (the 
muffler) by using the “Combining Noise 
Sources” chart and the method of iteration 
(repeated substitutions of numbers). 

* Carburetor inlet. To determine the inlet 
noise level, equip the engine with an APC 
11x8 propeller, a muffler and the carbure- 
tor-inlet silencing unit. Start the engine and 
adjust the air/fuel mixture to maximum 
shaft speed; if the engine runs above 
1 2, 1 OOrpm, it's acceptable. The relatively 
light propeller load coupled with a 
non -restricting muffler design can account 
for this. 

Next, throttle back to 1 2,1 OOrpm and 
lock the throttle rod. Record this noise level, 
e,g,, 94dB, for future use, and shut the 
engine down. 

Remove the propeller and install the fly- 
wheel. Without changing the throttle setting 
or the air/fuel mixture, start the engine and 
“brake” the flywheel to 1 2, 1 OOrpm; record 
the noise level. This represents the muffler 
noise, e.g., 90dB. Shut the engine down. 



Figure 5. Combining noise leveis from three sources. 

1 - Difference between the two highest levels in dB : 0 

2 - Number of dB to be added to higher level : 3 dB 

3 - Combined noise level for the highest two : 83 dB 

4 - Difference between combined noise level & lowest : 83 - 73 + 10 dB 

5 * Number to be added to higher combination : 0.4 dB 

6 - Combined noise level for the three sources : 83 + 0,4 = 83,4 dB 
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Remove the flywheel and the carbure- 
tor-inlet silencing unit. Replace the APC 
propeller and start the engine; readjust the 
air/fuel mixture and throttle back to 
l2,l(X)rpm, then lock the throttle arm and 
shut the engine down. 

Replace the propeller with the flywheel. 
Start the engine, and “brake" to 
12,1 OOrpm. Record the sound level. This 
represents the muffler and carburetor 
noise, e.g., 92.5dB. 

Calculate the carburetor inlet noise. 
From the Combining Noise Sources chart, 
which number, when added to the exhaust 
noise (90dB), would equal the total noise 
of the muffler and the carburetor inlet 
(92.5dB)? Since 92.5dB minus 90dB 
equals 2.5dB. first check the right-hand 
column for the number closest to 2.5dB, 
and project it (2.6dB) to the left-hand col- 
umn (differences between levels in dB); 
the difference in levels is IdB, which 
means a carburetor inlet noise level of 
89dB(90dB- IdB = 89dB). 

If you've followed along to this point, 
you may be wondering why I bothered to 
do all this extra work because the muffled 
exhaust noise was determined during the 
first flywheel test? Aha! Good question! 
Whenever a long piece of hose is added to 
the carburetor inlet, problems occur: flow 
restrictions and resonant pressure waves 
usually diminish engine performance. It 
isn't unusual to experience a I.OOOrpm 
drop with the air tube installed (0. lb.hp 
reduction for the Enya). There arc other 
problems: it's difficult to “choke" for start- 
up, and the primary needle-valve response 
is slow and erratic. By determining the car- 
buretor-inlet noise level. I was able to side- 
step the inlet-tube problem altogether. 
Read on. 

• Propellers. Our initial tests involving the 
carburetor-inlet noise level (above) also 
provided enough data to determine the 
influence of the propeller. 

Example: we know the engine’s muffled 
exhaust measures 90dB. If the muffled 
exhaust and propeller total 94dB, calcula- 



Stock Enya muffler. 


lions show that the propeller is producing 
about 92dB. I determined this by arbitrari- 
ly selecting possible decibel levels for the 
propeller and checking the result against 
the Combining Noise Sources chart until 
the noise levels agreed with the total. 

Example: if 9 IdB is selected and com- 
bined with 90dB (muffled exhaust), the 
result is 2.6dB, to be added to the higher 
level (91 + 2.6 = 93.6dB — too low); now 
try 92dB for the propeller: 90dB combined 
with 92dB gives 2. IdB, to be added to the 
higher level (92 + 2.1 = 94. IdB — about 
right). 

• Mufflers. Now that we know the carbu- 
retor-inlet noise level (89dB) and pro- 
pcllcr-noisc level (92dB) at a constant 
power level (12,100rpm), using an APC 
1 1 x8 for all tests, the rest is easy, since no 
carburetor inlet silencing 
or flywheel is required 
for any of the other muf- 
fler evaluations. 

Attach a new muffler 
to the test engine. Start 
the engine, advance the 
throttle to wide open, 
adjust the air/fuel mix- 
ture to maximum rpm, 
throttle back to 12,100 
rpm and record the 
noise level 9 feet away 
(95.5dB) with the sound- 
level meter. 

Using the data from the 
example, determine the muffled exhaust 
noise: 

Total noise level — 95.5dB 
Carburetor inlet noise level — 89.0dB 
Propeller noise level — 92.0dB 
Muffled exhaust noise level — ??? dB 

Arbitrarily choose a potential dB level for 
the muffled exhaust, and use the 
Combining Noise Sources chart for the cal- 
culations. Let's try 88dB: frst, combine the 
two highest noise levels: 89dB and 92dB; 
the difference between them is 3 (column 
1); the number of dB to be added to the 
higher level (column 2) is 1.8; the combi- 
nation is: 92dB + 1.8dB = 93.8dB. Now 
combine this number with the next highest 
noise level (88dB — the muffler); 93.8dB 
and 88dB; the difference between dB lev- 
els (column 1) is 5.8; the number of dB to 
be added to the higher level (column 2) is 
IdB: the new combination is: 93.8 + 1 = 
94.8, which is too low and doesn't match 
the actual total noise level of 95.5dB. 
Choose a higher level for the muffled 


exhaust and try again! If you run the calcu- 
lations for 9 IdB, you’ll have the correct 
level. 

CONCLUSIONS 

Mufflers. The modeling public equates 
objectionable noise levels with inadequate 
mufflers. The Muffler Test Summary chart 
(Figure 6), shows differently. The Enya 
test engine produced 1 12dB of noise with- 
out a muffler (open exhaust). The most 
effective muffler (Arise) reduced the noise 
to 89dB — a 23dB reduction. Unfortun- 
ately, the decibel (dB) is a non-linear unit 
of measure; it masks enormous changes in 
noise intensity — a more meaningful linear 
term. Example: for each 3dB of noise 
reduction, the intensity is reduced by x /i\ 
therefore, the Arise muffler is producing 
better than seven halvings: 


• 1 1 2dB - 3dB = Vi the 
original intensity 

• 109dB - 3dB = 'A the 
original intensity 

• 106dB - 3dB = ‘/k the 
original intensity, etc. 

Over the 23dB reduc- 
tion, the final intensity is 
less than 1 percent of 
open exhaust! 

All but one of the con- 
temporary mufflers are 
good enough to relin- 
quish noise-level leader- 
ship to the propeller. In 
other words, the world's most effective 
muffler used as part of our “power- 
leveled" test system would still yield 
almost 94dB of total noise! 

Propellers. Today’s high-horsepower 
2-stroke engines perform at high rpm 
levels. Because horsepower is the product 
of rpm and torque, some argue that it can 
be raised by increasing torque rather than 
rpm. Unfortunately, increased torque 
requires elevated cylinder pressures, and 
that necessitates sturdier (and heavier) 
engine construction. A more difficult prob- 
lem relates to the 2-stroke engine’s ability 
to deliver a dense air/fuel mixture to the 
cylinder and then retain it for combus- 
tion — a prerequisite for high pressures. 
The cool, fresh mixture is diluted and 
warmed by leftover exhaust gases, while 
some of it escapes through the exhaust 
port. It’s all part of the design’s relatively 
poor scavenging (cylinder-clearing) effi- 
ciency — a byproduct of overlapping 
events. It’s much easier to reach high 



Davis Soundmaster muffler. 
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MUFFLER EVALUATIONS 


horsepower levels by elevating rpm than 
by increasing torque- Unfortunately, pro- 
peller noise levels increase dramatically as 
shaft speed increases, quickly surpassing 
that of the muffled exhaust. If you have 
any doubt, look at these examples: 

* When 4-stroke engines arc operated 
below IQ,OOOrpm, they're very quiet- 
Some competition fliers have tried to beat 
the noise problem by keeping rpm down 
with a high-pitch, low- 

diameter propeller. By 
souping up the fuel (25 to 
30 percent nitromethane), 
they have attempted to 
increase torque and horse- 
power without the noisy 
rpm increase. Tradeoffs 
have their price; this one is 
high cylinder-head temper- 
atures and lubrication 
breakdown, neither of 
which leads to engine 
longevity. 

* \ watched (and listened to) a video made 
by John Piston at the 1994 KRC Electric 
Fly and was startled by the high noise 
levels produced by some of the models; in 
fact, a couple of them sounded just like 
(gasp! ) gas jobs , This may come as a 
shock to electric -power enthusiasts (no pun 
intended), but if the trend continues toward 
more powerful electric motors operating at 
higher rpm, guess what? They'll be just 
as noisy as gas engines fitted with an 
effective muffler! 


Engines. It has been demonstrated that the 
2-stroke engine can be made to run quietly 
and happily at relatively low speeds (below 
KLOOOrpm), Through proper engine 
design, cylinder pressures and shaft torque 
can be maximized by packing the cylinder 
with a potent mixture of fuel and air. Brake 
horsepower levels on 2-strokes will always 
be mediocre compared with those of high- 
speed engines of similar displacement. 
Enthusiasts invariably associate perfor- 


ate Du-Bro Arise muffler . 

mance only with horsepower. The “other" 
factor that's often overlooked is torque; we 
need to know when it’s important. Similar 
to misconceptions about propeller noise, 
the roles of engine torque and horsepower 
are equally unclear; here’s where educa- 
tion comes to the forefront. 

When relatively small, streamlined 
models are flown at high speeds, high- 
horsepower engines are required. They 
spin small propellers at high rpm and are 
usually associated with racing applications. 
If you happen to be flying a boxy, high- 
wing trainer or a WW I biplane, you don't 


Propeller : APC 11 * 8 
Leveled power rpm : 12,100 


require high rpm or high horsepower; you 
need a larger propeller turning at a lower 
speed. This is where torque performance — 
not maximum horsepower — is needed! 

Engines of this type can be designed, 
but they also produce lower horsepower. 
Should we care? Look at the emphasis 
placed on horsepower by some manufac- 
turers: 'The most powerful .61 in the sport 
market.,, horsepower: approximately 2.2 
@ 1 6, (KM) rpm." For most engines, torque 
should be showcased as well as 
the horsepower produced at that 
rpm, e.g., 140 ounce-inch; 
0.95b.hp @ 8,OO0rpm. 

An engine producing a relatively 
flat torque curve that peaks 
between 7,000 and 9,000rpm 
offers greatly reduced noise lev- 
els. With all other factors equal, 
our test system produced 90.5dB 
at 1 LOOOrpm, compared with 
95.5dB at I2j00rpm. This is 
considerably less than half the 
noise intensity level generated at 
12,l00rpm! Imagine what the reduction 
would be at 9,000rpm. 

PUTTING IT ALL TOGETHER 

The modeling community has the 
resources to solve the noise dilemma, but 
motivating the players to act is the biggest 
task. Editors of club newsletters can identi- 
fy and discuss local noise problems. 
Special-interest-group publications should 
contain articles that are pertinent to their 
specific noise-related problems. Editors 
should encourage magazine columnists to 
devote space to noise-related issues. 
Within their realm of expertise, authors of 
“how to” books can also render this impor- 
tant service. 



2 

3 

4 

5 

6* 

7“ j 

Muffler 

Total noise 
measured 
in dB 

Intel noise 
measured & 
calculated dB 

Propeller noise 
measured & 
calculated dB 

Muffler noise 
from dB chan 

Muffler noise 
from dB 
equation 

Muffler noise 
intensity 
compared to 
open exhaust 

(CalculBlod from 
equation EpuwMwd 
In % ofl op*n eifciwf 1 

Open Exhaust 

112.0 

89.0 

92.0 

t 

111.93 

100% 

Enya 

101.0 

89.0 

92.0 

100.0 

100.01 

6.6% 

T.P. #1 

95.5 

89.0 

92.0 

90.0 

90.8 

0,8% 

T.P. M2 

95.5 

89.0 

92.0 

90.0 

90.8 

0.8% 

Sisson 

95.5 

89.0 

92.0 

90.0 

90,8 

0.8% 

Sound master 

95.5 

89.0 

92.0 

90.0 

90.8 

0.6% 

Arise 

95.2 

89.0 

92,0 

89.0 

09.98 

0.6% 


*6 dB Equation : dB + 10 iog ifl !, where dB = decibels and I = Intensity. 


Manufacturers hold an important key to 
noise education; from their products, to 
their advertising, to their instruction sheets, 
they must display leadership and concern 
for the issues. From a technical perspec- 
tive, experimenters need to agree on a stan- 
dardized method of evaluating model 
aircraft noise; otherwise, we're all speak- 
ing a different language. By banding 
together, the overwhelming majority of 
sport and competition modelers can make a 
difference! 

Thanks to Frank Vassallo, my partner in 
aeronautical experiments, for his valuable 
interpretation of concepts and data. The 
“RPM” workshop is fortunate to have his 
expertise continually at its disposal. 


**7 intensity from dB equation as above, solving for t *NACA Report 1192, October ! 952 . Langley 

Aeronautical Laboratory Theoretical and Experimental 

Figure 6. Muffler test summery. investigation of Mufflers. ■ 
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Golden Age Of R/C 


IN THE PAST, we’ve dis- 
cussed early R/C activity 
abroad. R/C efforts in 
Germany may have predated 
American efforts, and the 
English and Aussies soon 
saw the fun to be had with 
R/C; they enjoy OT R/C 
activity as we do! 


1951, you got it the best 
way you could! 

Gordon tells us that the 
system worked but, as you 
might suspect, remember- 
ing the command sequence 
proved a real challenge, 
Gordon needed to design 
and build his model plus 
build the engine to power 
it — a good indication of 
how extensive early R/C 
projects were. (Remember, 
this was England, not the 
USA.) The photo and 
3-view show a pretty, aero- 
dynamic, fine R/C model. 
Gordon says the design was influenced 
hy McElwee's "Robot”; again, note the 
modem appearance. 

Have you noticed any references to 
"casting kits" in craft magazines? 
Gordon enlisted his father’s aid to build 
a .35-size engine. When this proved 
weak in the power department, they 
turned to model cars for a larger twin 
cylinder, also made out of castings. 
This engine did have enough power. 


FROM ACROSS 
THE POND 

This time, we have an inter- 
esting report from an English 
R/C pioneer, Gordon Rae, 
who follows this column 
with pleasure. I’ve reported 
on Gordon’s exquisite Demon plane 
design, and now Gordon tells me that it 
was only an interim design while he 
was developing a more sophisticated 
system and aircraft — his 1951 "Ranger 
project." 

Gordon’s objective was to have a 
“pulse -proportional" system to provide 
rudder and elevator control plus fast or 
slow engine speed — quite ambitious for 
a time when we all were happy just to 
have successful rudder! He used a 
transmitter that sent bursts of the radio 
frequency. A magnetic actuator deci- 
phered this pulse rate and operated the 
rudder. An increased pulse rate operated 
the rudder while an amplifier detected 
the increase in rate; then the amp output 
actuated an escapement for elevator 
control. The escapement had two neu- 


Typleal early English R/C; Gordon Rae’s exquisite single-channel 
Demon of 1950 was powered by a L5cc diesel. 


trals, one of which actuated a second 
escapement to give high and low engine 
speed. 

At that time, the only popular and 
proven means of control were the 
escapement and pulse methods, both of 
which Gordon used. The unusual capa- 
bility to detect both high and low pulse 
rates provided the way to additional 
controls. 

Why not a magnetic actuator for ele- 
vator also, you ask? He wanted simulta- 
neous controls, which would have 
increased the system's complexity, 
Gordon tells us that he developed this 
system while he was gaining flight 
experience with simple "rudder only" in 
his Demon model. Eventually the bugs 
were worked out, and he thought that 
the multi-system was reliable enough 
for flight. 

You know, if you 
aren’t searching for 
elusive multi-con- 
! m** i * trols, such a com- 

plex system might 
seem stupid. But 
there was nothing 
stupid about the 
exhilaration that you 
felt when a loop fol- 
lowed that first ele- 
vator command! In 


Wingspan: 80 in \ 
Tail area: 220 2 in. 
Engine: Craftsman 
Twin lOoc 
Area: 798 2 in. 


Gordon Rae’s 1951 twin-eylinder-powered “Ranger" used 
Gordon ’s own " pulse ” plus escapement system for multi-controls. 
The Ranger stiti exists! 


Three-view of Englishman Gordon Rae ' s 
modern-looking 1951 “Ranger'' R/C 
modef—his 54th design! 
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GOLDEN AGE OF R/C 


Gordon still has his original Ranger,” 
which could fly again, plus a replica of 
his Demon, OT R/C is surely alive in 
merry old England! 

It might be difficult to imagine the 
effort that scratch-building an engine 
demands, but I have a vivid recollection 
of what it takes. In CL speed days, I 
successfully used Ralph Steele’s R,B. 
Specials, Ralph insisted that “lapped 
pistons” were best, but McCoy intro- 
duccd “ringed pistons,” which showed 
considerable merit. I was impressed. I 
prevailed on Ralph for the R.B, sand- 
castings and spent the large pari of one 
winter producing a “ringed” R.B, from 
scratch — look quite a time! (It’s very 
difficult for the uninitiated to compre- 
hend such a task!) 

Here’s another story on scratch- 


building engines, Frank Schmidt was 
an excellent craftsman and engineer 
who pioneered commercial R/C reed 
systems. He produced every bit and 
piece in-house — except for electronic 
components, of course. Frank told us 
that he produced his first R/C model in 
1923. Like Gordon Rae, he had to 
design and construct the whole ball of 
wax, including the engine! Would you 
believe that, 30 years later, he still had 
the model intact? 

When Frank learned he had a ter- 
minal illness, he quickly “retired” say- 
ing he wished to fulfill a lifelong ambi- 
tion sparked by that first engine — 
machinist work. His first efforts were a 
couple of “gas” engines, made out of 
castings, of course. Success with these 
led him into “steam” engines. Over a 


two-year period, he produced a score of 
them, each with unique features. The 
culmination of his dream was a 
giant-scale, operational steam-driven 
McCormick-Deering farm tractor. In a 
demonstration, one of my youngsters 
rode on it while Frank drove it about. 
His final ambition was to “R/C” the 
tractor with one of his reed systems. 
Unfortunately, time ran out for this 
fine gentleman/modeler before that 
dream could be realized. Frank left us 
when he was in his prime. The question 
will always be: how far could his mar- 
velous intellect have carried R/C had he 
lived on? 

NEW PRODUCT 

On another note, in citizens- band times, 
R/C was plagued by interference; our 


KRAFT'S "KWIK FLIS" 


T hrough the years, we’ve seen 
many FVCers dominate the scene. 
First the Good brothers, then Alex 
Schnieder, Jim Walker, Bob Dunham, 
Ed Kasmirski and on and on. Invariably, 
they brought excellent craft to the table 
and advanced the sport. One of the out- 
standing times was the Phil Kraft era. 

In the early R/C days, Phil Kraft 
joined Dunham, McNabb, Hoover, etc,, 
with his rudimentary, single-channel 
systems. Like the others, Phil saw a 
future in the R/C equipment business. 
Apparently, Kraft spent his early time 



iii * 



Phit Kraft won the first Tournament of 
Champions hosted by Maurice Woods at 
Oklahoma City > Left to right : Ctiff Wierick, 
Maurice Woods, Phit and Doug Spreng. 
Kraft's Kwik FlUs on the left. 


The ' 65 Nats winners ( left to right): Cliff Wierick 
anti ' Candy 1 ' took second piece; Phit Kraft with 
his Kwik Fti took first place; plus Jerry Nelson 
with his Roman. 


developing equip- 
ment and estab- 
lishing a sound 
business. By the 
early 60s, Kraft 
Industries was a 
viable operation 
that supplied a 
major portion of 
the R/C market. It 
seems that, with 
success, Phil de- 
cided to enjoy the 
sport— a decision 
that resulted in a 
very successful 


competition career, 

Phil Kraft produced a variety of air- 
craft designs — ail fundamentally sound, 
basic concepts. Never one for frills, the 
outstanding performance of Kraft’s 
planes belied their simplicity. It was not 
V V long before Phil’s domination of the 

— - " contest trail led to his national and 

world championship titles. 

He named the design that led him 
upwards the “Kwik Fir and soon devel- 
oped it into a series. The Kwik FI is easily 
blended into flight lines with their run- 
of-the-mill appearance, but like any fine 
performing craft, they had what was needed, plus little more. 

Their only outstanding feature was a 20-percent-thick 
airfoil— apparently, following the Kazmirski theme. Struct- 
urally, they were sim- 
ple sheet-balsa com- 
bos that were quick to 
build and easy to fly. 

The low-wing sport- 
sters of today reflect 
that the Kwik Flis were 
a foretaste of things to 
come. 

Phil's contest flights 
spoke volumes about 
the Kwik Ri's capabili- 
ties. Especially with 



tfraff with one of the last Kwik Ftis , 
Note the attention given to streamlining 
and the switch to , strip ailerons " with 
this version. 
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A model requires several hours of 
hard work and pride to complete. 
Why use inferior hardware 
and accessories when 
Hobby One Dealers throughout 
Brazil carry Du-Bro? 


^ Du-Bro products is 
/ ^ recognized throughout the 

0 world for their quality and 

\ dependability. Use Du-Bro 
* and feel confident with the 

hardware and accessories you put In your model! 
Du-Bro & Hobby One - a winning combination. 


authorized frequencies often 
became intertwined with the CB 
operators'. One safeguard was to 
check the frequency with a “moni- 
tor" before flying, so unlike now, 
monitors were common. Recently, a 
monitor that’s much more sophisti- 
cated than the early breeds has 
become available. Obviously, if you 
suspect interference, it could be a 
great help. This one is offered by 
CommSpectrum, 2263 NW 2nd 
Ave., Ste. 20Z, Boca Raton, FL 
33431. My “quick check" indicated 
that it does perform as its manufac- 
turer claims. ■ 


Three-view of Kraft Kwik Fli Mk /. 


the early versions, it was obvious 
that maneuvers required very little 
correction. The winning planes at 
Phil Kraft’s Championships indicated 
that frills do not buy 10-point 
scores, but honest performances 
do. An OT’er could do worse than 
to consider one of the Kwik Flis. 
Simplicity plus performance; is that 
your cup of tea? 
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Scratch-builders' Corner 


Aluminum engine mounts 
are a great invention; 
they're strong and light, 
and the new Du-Bro* 
vibration-reducing motor 
mounts help to reduce 
aircraft harmonics and 
airframe-induced noise. 
Many of the plans in our 
Li Plans Mart" use this type 
of engine mount* Here's 
the quick and easy way to 
drill and tap aluminum 
engine mounts* 


1 First, decide which engine mount is best to use with your sj The toots you need: a center punch 
engine . Most engine mounts come in many sizes and lengths. Z* {here, / have a spring -loaded auto- 
Use your plan's side view to determine the distance between the mafic punch that doesn't require a ham- 
firewall and the prop -drive washer, mer ); a tap and drill bit of the proper 
m m Buy the proper mount for the job. size and tap holder; a small square (not 

^ pictured ); and a 

scribe, or 

A i 

jjjjL * If 1— ? jr 


4 Clamp both 
engine- 
mount beams 
in a vise with 
their front 
edges aligned, 
and mark the 
holes' centers 
on the second 
beam. A small 
square or 
straightedge is 
best for this. 


3 Place the engine 
(here, an O.S.* 

1.20) on one o f the 
engine-mount beams , 
and mark the engine- 
mount holes 1 position. 
Use a very thin pencit or 
scribe to accurately 
transfer the mounting- 
hole positions to the 
beam. 


6 As you drill the holes, be sure to keep the hit 
square with the top surface of the beam. For an 
8-32 tap, use a no. 29 (0. 136-inch) bit Drill at a low 
speed— about SOOrpm. Back the drill out frequently to 
unload the hit of metal chips and to minimize heat 


5 Center-punch the hole locations. Take your time, and 
make sure you have precisely placed the punch before 
you strike it home. 
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7 Next, clamp each of 
the beams in a bench 
vise ; and tap the holes. 
Keep the tap perpendicu- 
lar to the top surface of 
the beam and r with firm 
pressure, insert the tap 
with a half twist . Once 
the tap starts to grab, 
keep it straight and 
advance it one half turn 
at a time . Before you 
advance the tap again, 
back it out *A turn to 
break the metal burr that 
forms in the hole. If you like, you can use kerosene as a cutting fluid ' but aluminum can be 
tapped dry while using small-size taps . 




9 With the engine-mount beams firmly 
attached to the engine, it is much 
easier to mark where the holes for the 
mount will be drilled in the firewall. Use 
vertical and horizontal center lines to 


Drill Bit and 
Tap Size Chart 

For properly formed threads in a tapped 
hole, you need to start with a drill bit. 
Here are some common bit and tap 
sizes. The sizes given produce a hole 
large enough to produce a 75-percent 
thread size. This is more than strong 
enough for model aircraft use, and it 
minimizes the force required to cut the 
threads. 


Tap size Drill bit no. Drill decimal size 


8 Clean the holes of burrs 
and metal chips, and 
mount the engine with $-32 
cap-head screws. These 
should fit the holes perfectly, 
hut if they don’t , you can 
ream the holes slightly for a 
proper fit , 


obtain the thrust center line and the posi- 


2-56 50 0.070 


lions of the four mounting bolts . Drill the 
holes , install the blind nuts , and holt 
your engine into place , 



(Scratch-Builders' Corner 
continued on next page) 



IT’S HERE! 



MORE POWER THAN ANY OTHER 1,20 

Reliabte trite, more top end RPM. 

BEST AEROBATIC PERFORMANCE 

Vertical maneuvers are consistent because of 
the built-in fuer pump and OUTRAGEOUS POWER. 

SIMPLICITY AT IT'S BEST 

Modified Schnurle ported two stroke technology, 
light weight only 28 oz. 

Push-pul I fuel pump with built in fuel regulator, 
no more pressurized, critically placed fuel tank, 

MOST RELIABLE 

Hand fitted dose tolerance components, duel 
glow plugs. 

VALUE ADDED FEATURES 

Massive 20 mm crankshaft. 

Non-metal lie caged main ball beari ng . 

Dykes piston ring for low friction and cooler 
running at maximum power. 

Reliable and rugged all metal TN style 
carburetor. 

U»t Price $ 549 

COMING SOON 

THE 1.2 LS 
( LONG STROKE ) 

FEATURES 

Rear Exhaust port, built- In pump 
and regulator allows placement 
of a non-presurlzed tank anywhere 
in the aircraft. Aircraft grade hardend 
aluminum alloy twice the strength of 
normal engines. 

Test engines have run a 16 X 1© prop 
at 7000 RPM. 


The BULLY engines are In limited 
production and may be ordered 
from your local hobby shop or direct 
from us. 


Ptione 503-382-5409 

Fax 503-385-0117 

Order Line 800-294-9506 


U.A.V. Inc. 


P.O. BOX 1 5-1 B • BENi, OKEfrtiN * B77IH, 



WOTAN RESEARCH, INC. C 75 

Piston Fuel Pump | | sht^d 

• No electrical power no hand crank; no mess! 

* Dispense * Fitter fuel directly from container. 

WOTAN RESEARCH, INC. 

9 Cedar Ct, Flemington, NJ 06822. 
(908) 284-9290 
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SCRATCH-BUILDERS' CORNER 


SECURING THREADED JOINTS 


A threaded joint that comes unfastened 
because of vibration or other environmen- 
tal influences can cost you your plane or heli- 
copter, Pm sure you have seen mufflers fall off 
engines in flight, props fly off the drive shaft 
and engines come loose from their mounts. 
Such things happen because a threaded nut 
on a screw or a screw in a tapped hole tends 
to turn when subjected to vibration or impact. 
This is a common but largely unaddressed 
problem. If you want to secure your model's 
threaded joints effectively, 
here’s what you need to 
know, 

MECHANICAL 
LOCKING 
METHODS 

Tightening the joint puts 
tension on the screw to 
increase the torque required 
to move the nut. A lock 
washer helps keep the joint 
tight by increasing friction 
between the nut and the 
surface against which it 
bears. Lock washers are 
cheap but, if the nut turns 
enough to lessen the ten- 
sion on the screw, the joint 
can be subject to failure. 

Multi-tooth washers are 
generally better than simple, 
helical spring-lock washers. 

A second— excellent— solution is to use a 
locknut with a plastic insert that is deformed 
during installation. These resist being turned 
under vibration, even if the screw is not under 
tension, so they're the best choice when fre- 
quent disassembly is required (they should be 
replaced after a few disassemblies). 

Screws with a plastic patch over part of 
their threads provide some of the vibration- 



Pam 2-42 Thread Locker 
and Loctite 242 Thread - 
locker . Thread-tock comes 
In a variety of strengths and 
viscosities for specific 
applications. 


Helical-spring 
lock washer 


a 


All-metal 

locknut 


Internal-tooth 
lock washer 


Locknut with 
plastic insert 


External-tooth 
lock washer 


Nylon patch 
self-locking screw 


Mechanical methods for securing threaded joints 


resistance benefit of a plastic-insert locknut (at 
a lower price), but they must be replaced more 
often and aren't easy to find in retail stores. 

ADHESIVE LOCKING METHODS 

Adhesives provide an alternative, and often 
better, solution, Here's why: "breakaway 
torque 1 ’ is the torque required to start turning 
a nut; "prevailing torque" (normally less than 
breakaway) is the torque required to continue 
turning a nut. Resistance to prevailing torque 
is one of the big advantages 
that adhesives have over lock 
washers. 

Most of us have used paint, 
epoxy, CA, or some other 
type of adhesive to secure a 
nut. These work fairly well 
under some conditions, but 
they don’t provide a "con- 
trolled breakaway," or reliably 
inhibit prevailing torque, 
and they can shrink and be 
affected by fuel. 

Controlled thread-locking 
performance for metal-to- 
metal and some non-metal-to- 
metal joints is provided by a 
class of adhesive that, like CA, 
cures anaerobically (in the 
absence of air). Anaerobic 
adhesive is frequently referred 
to as Loctite®— the common 
name for the Threadlocker® 
line of anaerobic adhesives developed and 
produced by the Loctite Corp * Similar mate- 
rials are marketed by Loctite Corp, to the auto- 
motive industry under the name Worldtech^* 
and by Permatex® Industrial, a subsidiary of 
Loctite Corp. Pacer Technology*, the maker of 
the Zap line of adhesives for modelers, sells an 
anaerobic adhesive named Z-42® for locking 
metal -to -metal joints. For pi astic-to- plastic 
joints, they market Zaplock®, a 
cyanoacrylate (CA) product. 
Thread-lock is most useful for 
locking metal, threaded joints. It's 
also useful for some metal-to-pias- 
tic and plastic-to-pfastic applica- 
tions (it dissolves some thermo- 
plastics). 

If you want to use just one grade 
of thread-lock for all applications, l 
recommend Loctite no. 242, or a 
functional equivalent such as 


Pacer’s Z-42. (Use of an activator sold by the 
same thread-lock manufacturer helps ensure a 
better bond. Do not use CA accelerator.) 

THREAD-LOCK ADVANTAGES 

• Locking occurs in the joint and does not add 
to the bulk of the joint, 

• If breakaway takes place, there wi still be 
resistance to prevailing torque. 

• Thread-lock cures without cracking or 
shrinking, 

• Thread-lock will not cure outside the joint, 
and excess can be removed with alcohol or 
mineral spirits. 

THREAD-LOCK DISADVANTAGES 

• Thread-lock is not ideal for joints that have to 
be disassembled frequently. 

• The thread-lock grade discussed in this arti- 
cle is not suitable for use at temperatures 
above 300 degrees Fahrenheit. 

WHAT YOU NEED TO KNOW 

■ Use locknuts with plastic inserts or an 
anaerobic adhesive to lock threaded joints 
that are subjected to a high vibration or 
shock environment, 

• For metahto-meta! joints that must be fre- 
quently disassembled, use plastic-insert 
locknuts. 

• A 10ml bottle of thread-lock should do for 
most modelers and is likely to be used up with- 
in the product's sheif fife— typically, one year, 

• The grade you use is less important than the 
guarantee that it will cure; up to 24 hours is 
required for the joint to develop its full break- 
away strength. 

• An activator is required to cure a joint in the 
presence of some surfaces. If thread-lock is 
used in a critical application, especially if 
plated nuts/screws are involved, or if they are 
stainless steel or non-ferrous, use an activator. 

• The safest, most conservative approach is to 
use thread-lock and activator on clean parts. If 
it's a critical application, test a joint after allow- 
ing the material to cure for at least 24 hours. 

Where do you get anaerobic adhesives? 
You're most likely to find them at a hobby 
dealer, an auto-parts store, or an industrial 
supply house. Use them, and you'll better 
ensure the longevity of your favorite models. 
Happy flying f —Robert $. Hoff 

"Addresses are listed alphabetically in the 
Index of Manufacturers on page 146 ♦ ■ 


90 MODEL AIRPLANE MEWS 


Scale Techniques 



~ 


craft are built and skinned 
with aluminum, and it is easy 
to draw on. (When I discuss 
“weathering" in a future col- 
umn, the aluminum base coat 
will play an integral role ) 
I've used Chcveron* 
Perfect Paints aluminum and 
Tester's* Model Master alu- 
minum paint with good 
results. The secret to applying 
any aluminum-colored paint 
is to spray on several light 
coats. If the paint runs, let it 
dry, wet-sand the area, and 
spray it again. 


TD LIKE TO mention one 
of my favorite phrases, 

“high visual impact/* It 
refers to the “wow" factor 
that a model has when it's 
on the flight line with other 
aircraft. No matter how 
we 11- finished the other mod- 
els are, the model with “high 
visual impact” commands 
attention. This month's col- 
umn will give you the 
opportunity to own such an 
aircraft. 

In the October issue of 
Model Airplane News, I sug- 
gested that you make panels 
by cutting shapes out of MonoKote trim 
sheets and applying them to your sport 
planes, 1 also suggested that butyrate 
sheets could be cut to shape and used as 
“raised" panels on your plane, I hope 
you've had a chance to try these ideas, 
because here come some more! 


Bob Boswell's Frankel-designed F4D Skyray It as excellent panel line 
details , which add high visual impact to his model Bob uses the chart 
tape method here . What a beautiful jet! 


* Make models resemble full-size 
aircraft. 

* Improve outline and craftsman- 
ship scores. 

* Give models a high visual 
impact (panel lines do this). 

* Improve building and flying 
skill levels. 


WHAT ARE OUR GOALS? 

As a general rule, civilian aircraft don't 
have as many panel lines as military 
aircraft, if you want a high static score, 
you must accurately replicate the panel 
lines on your model. So to be success- 
ful in scale competition, modelers 
should: 


Remember that a finely detailed 
scale model is only as good as the 
surface underneath its detailing. 

Panel lines and rivet details will 
not hide a poorly finished surface. 

The model’s surface should be primed 
and finish-sanded with at least a 360- 
grit sandpaper before surface detail is 
added. 


Here r s the wing of my George Miller-designed YF- 
22 jet. Prior to painting , / applied the panel-line 
tape over a gray base color. When the tape is 
removed , the effect is very pleasing and adds a lot 
to any model. 


DRAW IT OUT 

When the paint has dried, I use a sharp 
no. 2 pencil and an 18-inch flexible 
metal ruler with a cork backing to draw 
the panel lines on the fuselage, wing, 
etc., according to my 3 -views. 

I usually mark a few panel lines on 
the port side and then on the starboard 
side, 1 often work on the wing panels 
first and then the stab sections, because 
it's easier to work with large surfaces. I 
can then tackle the work around the 
fuselage. I usually allot 2 hours for the 
work and stop when the time is up. This 
keeps me fresh and motivates me for 
the next basement session. 

In the '70s and ’80s, I didn't draw 


l prepare my sur- 
faces by first spray- 
ing them with alu- 
minum-colored 
paint. This gives a 
consistent finish to 
the airframe and 
highlights any sur- 
face imperfections. 
1 use aluminum 
because most air- 


Dave and Tony Malchione placed second in Team Scale at the 1995 
Top Gun Invitational with their BVM T-33. The panel lines on the 
T-33 are molded into the fiberglass fuselage at the factory. 
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At 1995's Top Gun Invitational, Ret. Col. Art Johnson competed with his aluminum- 
clad twin Mustang. This beauty had character and very high visual impact. Panel 
lines, hatches and rivet detail are Art s trademarks. 


all the panels on my 
models, and yet I had a 
good deal of competi- 
tion success. Some of 
my planes had no panel 
lines at all. Today’s 
competition standards 
are much higher, and 
panel lines should be 
drawn to reflect 100 
percent fidelity to 
scale. 

When I've finished 
drawing panel lines, 1 
use a 1-inch camel’s 
hair brush to clean off 
any dust. If I’ve drawn 
a line in the wrong 
place, I erase it, brush 
away the dust and re- 
draw it. Pencil dust is 
messy and smudges 
very easily, so clean up 
between jobs. 

PANEL-LINE TAPE 

Next, depending on the scale of my air- 
craft, I lay '/64- or '/t2-inch chart tape 
(available from office supply stores and 
commercial art supply stores) along the 
panel lines that I’ve drawn. Whether 


you butt the edges together or overlap 
your joints is not important. What is 
important is for you to follow your pen- 
cil lines with this tape. 

When I’ve finished, I wipe down the 
aircraft with a good “prepping agent” 
such as R-M Paint 900 Pre-Kleano or 
DuPont PrepSo 13919S. Do this in 
a well-ventilated area (preferably 
outside), and apply these products spar- 
ingly. You don’t want to move the tape 


but, if it does, wait until the cleaning 
agent evaporates and reposition it. 

Panel lines are not always spaced 
evenly. If the tape lifts up from the sur- 
face in one or two areas, it will not bother 
the effect we are trying to achieve. 

The next step is to spray paint your 
model. I usually apply two coats and 


wet-sand with 320-grit paper after the 
first coat. The paint seals the tape onto 
the plane, and it won’t come off during 
wet-sanding. After the second coat has 
dried, I remove the tape from the air- 
craft. 

PEELING PANELS 

Removing the tape is not as easy as it 
may seem. You’ll probably need an 
X-Acto knife and tweezers to remove 


all of it. I’ve found 
that '/32-inch tape 
holds together much 
better than '/64-inch 
tape. The thinner tape 
makes very fine panel 
lines for '/9-scale 
through '/7-scale mod- 
els. The '/^ 2 -inch tape 
forms panel lines that 
are slightly too wide 
for these small scale 
aircraft. It’s a subjec- 
tive call, and only 
you can make the 
decision after trying 
the procedure. 

When I’ve removed 
all the tape, I again 
wet -sand the airframe. 
Using 400-grit paper 
(don’t use a sanding 
block), sand the sharp 
edges off the panel lines, but don’t sand 
the edges so much that you remove the 
panel lines! 

When the plane has been finish- 
sanded, you have a number of options. 
You can let the panel lines reveal the 
aluminum base coat, or you can paint 
the entire structure and still let the 
three-dimensional panel lines show. 
After painting, some modelers use an 
awl to scratch the paint out of the panel 
lines and show a little of the aluminum 
base coat. Others use a silver lead pen- 
cil and draw in the lines to highlight 
them. The choice is yours; you may 
even find your own, new technique, or 
combine some of these ideas. 

I’ll have other panel and panel-line 
ideas for you in my next column. In the 
meantime, please send in some pho- 
tographs of your scale subjects for the 
column. I’d like to show off our read- 
ers’ scale projects for others to see and 
enjoy. Include some information about 
you and your airplane and, if you have 
a scale technique to share. I’ll try to 
pass it along. See ya! 

* Addresses are listed alphabetically in the 
Index of Manufacturers on page 146. ■ 


BEFORE ^ 

without panel lines 


AFTER 





panel lines added 


These illustrations of a P-51D show how just a few panel lines add to the model’s appearance. 
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X- 1 5 {USAF-NASAJ 


High Quality Detailed Scale 
Aircraft Models 
Autographed By 

The Milestone 
Pilots That 
Made 

Them Famous. 

(First Flights, 

Records and Aces) , , 

hr . >'» Ct Jl 


Resistant to a 30% nitre-methane content 
Pactra Formula- U offers modelers the 
ultimate, fuel proof and waterproof finish for 
their models. Formula- U is an easy to use , 
one-step, high hiding pofyurethatne system 
that features a tough, mar-resistant finish 


in iess coats. Available in brushing or spray 
cans in 3 sizes , Formula-Id gives you 
durability, flexibility and resilience in rich, 
super high gloss colors H including colors to 
match the popular film coverings. 

Now only $3.98 for 12 oz. Spray Look for 
Formula-Id at your local hobby store. 


P.O. Box 850 * Victorville, Ca. 92393 
(619) 951-5095 * (800) 440-5095 


The fester Corp„ 620 Buukbee Street 
Rockford, IL 61 104/An RPM Company 


We else stock a variety of non-personali 2 ed models. 



Wins '95 AMA Electric Nats! 


Well, we didn't exactly win the Nats, We 
won half of the Nats, or at least our customers 
did! 

Class A Sailplane (610), Class B Sailplane 
(612), Class AOId Timer (618), and Class B Old 
Timer (620) were flown. In each event there 
were three winners. First, Second, and Third for 
a total of 12 possible winners. SR Max Series 
packs were used to win 6 of the 12 winning 
positions. And in addition, the SR Smart 
Charger/Cycler was the charger used to win 
those 6 winning spots. 

Tom Hunt won First Place in Class A 
Sailplane, Second Place in Class B Sailplane, and 
Second Place in Class B Old Timer using SR 
1 100 Max Series packs and the SR Smart 
Charger/Cycler. Tom was flying his new Defiant 
high aspect ratio design in the Sailplane Events 
and his Kerswap in the Old Timer Events. 

Don Belfort won Second in Class A Old 
Timer with his Viking and our SR 1100 Max 
Series cells. Don Is known for flying unusual 
aircraft. 

Bob Aberle won Third in both Class A and 
B Old Timer with his beautiful Lanzo Bomber, 
This is the same aircraft Bob has been using so 
successfully in "SAM" competition with our SR 
SAM 800 Series cells. The SAM rules limit you 


to a maximum capacity of SOOmah so Bob uses 
SR SAM 800 packs rather than the SR M00 



SR's Steve Anthony launches Tom Hunt's Kerswap 
to a Second Place win in Class B Old Timer at the 
95 AMA Electric Wats in Munde. Indiana. 


Max packs in SAM competition. Bob very kindly 
credits our Smart Charge r/Cycler with a lot of 
his success. We think his skill had at least 
something to do with it! 

A new cell, the SR Max 1200 LMR Series, 
was introduced at the Nats and should be a sure 
winner next year. It has more capacity and a 


lower internal impedance but only weighs 1/1 Oth 
ounce more than the M00 Max Series cell that 
was so successful this year. It is designed 
specifically for Limited Motor Run (LMR) 
events and very high current drains. 

Another new cell for the Electric Flyer is 
the SR 1800 Max Series cell. The 1800 Max is 
a SubC size cell and is identical to our 1500 
Max cell in size. Weight wise, it's only a hair 
heavier but it packs a lot more flying time. If 
you're looking for long flight times at high 
current draws, the new SR 1800 Max pack is the 
pack for you! 

SR salutes everyone who participated in 
this year's AMA Electric Nats and the National 
Electric Aircraft Council (NEAC) who ran the 
event. We invite all of you to attend next year's 
AMA Electric Nats to be held in Muncie the last 
weekend in July '96. 

If you'd like more information about the 
Electric Nats or any of our packs, chargers, 
motors, or other Electric Flight supplies, call 
516-286-0079 or write us at SR Batteries, Box 
287, Bellport, New York 11713, And please 
don’t forget, when it comes to receiver and 
transmitter packs, SR is the best. As we’ve 
always said, "The best radio gear, is no better 
than its batteries!" 
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HOWTO 

Part 2 



Further understanding 
foi~ward-wing ^ 

designs 


by ANDY LENNON 


Canards, Tandem Wings 
and Three-Surface Design 


A LOGICAL, methodical approach to 
designing any model aircraft is benefi- 
cial — particularly so for canards, tan- 
dem wings and three-surface types. The fol- 
lowing steps will be detailed in this article: 

• Power and control unit selection. 

• Overall weight estimation. 

• Wing loading selection. 

• Level flight speed estimation. 

• Neutral point (NP) and center of 


gravity (CG) positioning. 

• Sizing of fore and aft wings. 

• Aspect ratio and planform selection. 

• Longitudinal and vertical separation. 

• Airfoil selection. 

• Angles of attack of wings. 

LOGICAL DESIGN STEPS 

• Power and control unit selection. As dis- 
cussed in “Wing Design, Part 1” ( Model 



Airplane News, January 1993), the power 
and control units together weigh 50 percent 
or more of most models' total weight. The 
first step in design is to choose these units 
and obtain their weights. 

• Overall weight estimation. Obtaining a 
rough preliminary weight estimate while the 
model is still in the conceptual stage is 
essential but not easy. The data on weight 
estimating in “Stressed Skin Design, Part 2" 
(October 1992) will help. When the model's 
size and proportions have been established, 
a more accurate weight appraisal is advis- 
able. “Wing Design, Part 1" also provides 
insight into obtaining this estimate. 

• Wing loading selection. The type of per- 
formance desired governs the choice of 
wing loadings. “Wing Design, Part 3'' 
(March 1993) suggests wing loadings in 
ounces per square foot of wing area. 

If the design is to incorporate flaps, then 
higher wing loadings are in order. When 
deployed, their additional lift and drag will 
provide reasonable landing speeds. With 
weight and wing loading established, the 
wing’s total surface area is easily calculated. 

. w ^i g ht (oz.J x)44 _ w j arca ^ j n ) 

wing loading (oz./sq. ft.) 

• Level flight speed estimate. This is essen- 
tial in determining the angles of attack of 
the fore and aft wings (to be discussed in 
Part 3). The following articles will provide a 
basis for this estimate: 

• “Wing Loading Design" (August 1992). 

• “Propeller Selection, Part 1" (November 
1992). 





T 

Distance M 


Longitudinal separation 


■ Area of 
reduced 
effective- 
ness in 
down- 
wash at 
80% 


Determine 

1 . Area A 

2. Area B— less 20% 

3. Longitudinal separation 


Static margin 25% of aft-wing MAC 

Figure 2. Locating tandem -wing NP and CG . 


Distance N = A x separation 
total of areas A + 8 


* ‘'Estimating Level Flight Speeds” 
(February 1994), 

* The neutral point and center of gravity 
location* The NP concept was discussed in 
the article, "CG Location” (April 1993). For 
the three types of forward- wing models, 
both CG and NP will fall somewhere 
between the two lifting surfaces. Precisely 
calculating their locations is very complex 
and beyond the scope of this article. In full 
scale, the calculations are confirmed by 
wind dunnel tests or actual flight tests with 
the CG at various locations, 

A simplified method is proposed; it con- 
siders areas and their separation and effec- 
tiveness. Figure 1 covers NP and CG loca- 
tions for canards. Figure 2 for tandem-wing 
designs and Figure 3 for three-surface mod- 
els. The normal static margin for stability is 
10 percent of the main wing's mean aerody- 
namic chord (MAC). Use of a 25 -percent 
static margin as suggested leaves a 15 
percent margin of error. Test- flying the 
model with cautious rearward CG move- 


ment will confirm 
your calculations. 

* Sizing of fore and 
aft wings. The total 
wing area, having 
been established, 
must be divided 
between the two lift- 
ing surfaces. 

Canards. From the 
discussion of NP and 
CG locations, it is 
apparent lhai the 
smaller the fore plane, the farther back NP 
and CG will be and vice versa. The area 
relationship between the two lifting surfaces 
locates NP and CG. 

The heaviest component is the power 
unit. Its location dictates the area relation- 
ship of fore and aft wings. A pusher-engine 
design would require an aft CG, a small 
canard and a large wing. A front-engine 
design would reverse this situation. 

If flaps are used, they must provide bal- 
anced lift when extended. Too much addi- 
tional lift from either fore or aft wings 
would result in very serious pitch prob- 
lems — either a dive or a stall. Obviously, 
both sets of flaps must be extended simulta- 
neously for balance. 

With a small canard of 15 percent of the 
aft wing in area, flaps on the aft wing would 
be much more powerful than those on the 
foreplane. Another disadvantage of a small 
canard and rearward CG is the reduction in 
moment arm to the MAC of the vertical tail 
surface(s); it necessitates very large vertical 
areas. Burt Rutan solved this problem by 


Longitudinal separation 



Areas of. 
reduced 
effective- 
ness in 
down wash 


Determine 

1 . Area A 

2. Area B— less 20% tor 
down wash shaded area 

. 25% MAC of main wing 3. Area C— less 15% ( T Tail) 

ft 4 . S epa rati on and tal I - mo m ent arm 


Figure 3. Locating three-surface NP and CG 


Distance N = (area A x OR + (area B x QQ) + (area C x OR} 
total of areas A + B + C 


1—^— 1 



Figure 4. Three -view 
drawing of the Rutan Long-EZ, 

using allowing sweepback and placing the 
vertical surfaces at the wingtips (Figure 4). 
This substantially increases the moment 
arm. The Canada Goose (Figure 6, Part I ) 
design, with a modest 5 degrees of aft-wing 
sweepback, had the same philosophy 
applied to it. 

Sweepback reduces lift. As airplane 
designer John Roncz put it, “You get around 
14 percent more lift per degree of angle of 
attack at zero sweep than at 30 degrees of 
sweep.’* 

The Swan (Figure 15, Part I) had a 
straight aft wing, but its vertical surfaces 
projected behind the wing. Twelve ounces 
of ballast were needed to correctly position 
its CG — as had been anticipated after doing 
the “Balancing Act” (May 1993) for this 
model. The minimum canard area is 15 per- 
cent of that of the aft wing. For a front- 
engine aircraft, such as the ill-fated 
“Pugmobile,” a foreplane area of close to 60 
percent was used. 

The Canada Goose had 31 percent fore- 
plane; the Swan had 37 percent. Using a 
foreplane of 30 percent as an example, total 
wing area would be 1 30 percent. 

For a total wing area of 600 square inches, 
foreplane area would be 

30x600 

130 

or 138.5 square inches and aft wing 

100x600 

130 

or 46 1 .5 square inches in area. 

The designer needs to take the area relation- 
ship into consideration. 

(Continued on page U2) 
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CANARDS, TANDEM WINGS AND THREE-SURFACE DESIGN 

(Continued from page 109} 




Tandem wings* This type has wings with 
close to equal area. The NP and CG arc well 
forward. A pusher engine behind t he aft wing 
would present an impossible CG problem, 

Rutan’s Quickie (Figure 5) illustrates a 
front-engine tandem-wing version, with its 
vertical tail mounted on an extension of the 
fuselage. 

The Wasp (Figure 14, Part !) is another 
version. The pusher engine is just behind 
the front wing. The aft wing and vertical 
surfaces were supported on booms. This 
model was very stable, but it had no flaps 
owing to its low wing loading. 

Three-surface airplanes* The comments 
on wing sizing for a canard apply to the fore 
and main planes of the three-surface type. 
The presence of a horizontal tail causes both 
NP and CG to move rearward (compared 
with a canard). The tail's elevators provide 
pitch control. Slotted flaps on both fore and 
aft planes permit higher wing loadings with 
reasonable landing speeds. 

Figure 6 shows John Roncz's “Eagle"' — a 
successful trainer that proved safe and easy 
to fly. Its forward wing area is 67 percent of 
the main wing area, and both wings are 
equipped with slotted flaps. 

R utan’s “Catbird” (Figure 7) is another 
three- surface design. Note the slight for- 
ward sweep of both canard and horizontal 
tail. The Piaggio PI 80 “Avanti” is a iwin- 
p usher- engine, three -s u rf ace , s 1 o tte d- fl ap 
airplane (Figure 8). The author’s “Wild 
Goose” (see photo 9) was designed accord- 
ing to this three-part article and flics very 
well All four illustrate the added flexibility 
offered by this three-surface configuration, 

- Aspect ratio and planform selection* In 
addition to determining the areas of the 
wings, you must also select their aspect 
ratios and planforms as previously dis- 
cussed. 



Figure 8 . Piaggio P 180 
Avanti three -surface twin * 


* Longitudinal and vertical separation* 

Longitudinal separation (stagger) measured 
from the 25-percent-MAC points ranges 
from l to 3.25 times the aft wing’s MAC. 

Vertical separation (gap) should be ] /l the 
aft wing’s MAC as discussed. 

Tail surfaces of a three-surface design 
should have a tail-moment arm as outlined 
in “Horizontal Tail Design, Part 1” 
(November 1993), A T-tail design is 
favored. 

* Airfoil selection* As explained in Pari 1, 
this is critical for stable flight. Additional 
information and formulas can be found in 
“Airfoil Selection,” Parts 1 and 2 (May and 
June 1992). 

The horizontal tail airfoil of a three-surface 
design should be of symmetrical section as 
described in “Horizontal Tail Design* Part 
1” (November 1993), 

Part 3 of this series will continue design 
approach and cover other factors. ■ 
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Sold mice 
toio Europe 

PART TWO \ 


More engine-quieting solutions 


by TORE PAULSEN 


I N PART 1, I discussed engine noise in 
general, and l gave some formulas and 
muffler theory. I will now discuss the 
sources of noise, how to deal with it and 
how to make the hardware. 



THE PARTS 

B: Brass plate. The rest la ,02 brass or soft steel tube and sheet. 



HOWTO MAKE A TP MUFFLER 

Use brass or soft-steel tube of a size dose 
to the figures shown in the table in Figure 8 
in Part 1 . Cut the tube with a band saw or a 
Dremel cutting disk. The header is made of 
l /4-inch plate, shaped to fit the exhaust port. 
From a plumbing-supply shop, buy a 45- 
degree, thin-wall copper elbow that fits the 
connecting pipe, or make it according to 
Figure 9. Flatten it slightly where it meets 
the !/4-inch plate, and braze it on; then 
braze on a short pipe to the 45-degree 
bend. 

An easy way to braze together the muf- 
fler pieces is shown at the bottom of Figure 
9, For brazing, I use silver solder (which 
consists of 41 percent silver, plus cadmi- 
um, copper and zinc) and powder flux* 
First, the parts to be brazed have to be 
clean. Using a propane torch, heat the braz- 
ing rod and dip it into the flux; some of the 
flux will stick to the rod. Heat the part and 
touch it with the brazing rod. If the temper- 
ature is right, the rod will melt and flow 
around the joint. Wash off excess flux with 
hot water. When the parts have been 
joined, spray the assembly with a black, 
heat-resistant paint. 
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Front intake 



Figure 10. 



A completed muffler— painted and ready to 
install. 


After you’ve flown your model, there 
will always be a little oil in the muffler, so 
you should always store your models nose- 
up to avoid getting too much oil in the 
engine and making it hard to start. Because 
of the turbulence in the muffler, almost all 
of the oil comes out with the exhaust when 
the engine is running. 

The muffler for a 4- stroke engine need 
be only a single -chamber pipe resonator. 
The small-diameter pipe and the pipe that 
goes into the chamber should be of the 
same diameter as the exhaust pipe supplied 
with the engine. If you think that making a 
muffler is too difficult or too much work, 
they are available in five sizes, in limited 
numbers, here in Norway. The complete 
system consists of gasket material, header, 
connecting pipe, muffler and silicone tub- 
ing. For more details, call or write to Asker 
Hobby, Kirkeveien 220, 1370 Asker, 
Norway; phone 47 66 90 2011 (shop), or 


47 66 90 5555 (home); or phone me at 47 
66 98 0153 — any time. 

* Muffler rules. To make this muffler 
work, you must follow a number of rules: 

1. The first chamber’s volume must be at 
least 1 0 times larger than the cylinder vol- 
ume at I2,000rpm or lower; higher rpm 
require more volume. 

2. The length of the second chamber must 
be equal to the length of the first multiplied 
by 0.666. 

3. The internal pipes should be of the same 
length as the chamber, minus the mini- 
(header) pipe’s diameter, multiplied by 0.4. 

4. The internal pipes must be pushed 
exactly halfway into the chamber. This is 
important. 

5. The different sections of the mini-pipe 
should fit tightly against one another. 

6. The system must not have any leaks. To 
check for leaks, close the exhaust port. 


plug the pressure tap and blow into the 
outlet. 

7. The connecting pipe should be of the 
correct length to tune the engine. 

OTHER SOUND SOURCES 

* Sound from the carburetor. This is 
caused by the sudden opening and closing 
of the intake port. The column of air going 
into the carburetor is frequently interrupted, 
and this creates a sound like an air siren. 
The sound’s relationship to rpm does not 
appear to be linear. 

I solved this problem by installing a 
simple pipe resonator (see Figure 1 0). The 
high dBA reading T got can be explained 
by the Webra Dynamix carburetor’s plain 
venturi. A spray bar or a filter will lessen 
the sound. The best way to quiet the carb is 
to use a rear- in take engine; then, the for- 
ward part of the fuselage will he used as a 
muffler. Anyway, the trend is to use lower 
rpm, so that the carb makes less noise and 
muffling isn’t necessary. You can get an 
idea of carburetor sound by removing the 
lop cover of your auto’s carburetor and dri- 
ving around the block; your car will sound 
like an Indy 500 ear. 

* Sound caused by engine/airframe 
vibration, I once read that if you looked at 
your airplane’s total area as a loudspeaker 
and your engine as the moving coil, a .60 
engine at full rpm would emit sound at 
around 90 watts. I decided to investigate. 

I mounted the engine with a number of 
strong rubber bands so that it could move 
freely in all directions. I then used a vari- 
able-frequency stroboscope to look at the 
engine while it was running. The vibration 
pattern looked like Figure 11.1 tried differ- 
ent mountings with rubber instrument 
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SOUND ADVICE, PART 2 



Ready to tty: a radial- and shock-mounted engine with fy-inch spacer between the prep and the thrust 
washer; muffled carburetor; mutti-blade prop. The tuned pipe is on the rear. 


dampers, and i found that a radial mount- 
ing transmitted less vibration to the fuse- 
lage than an axial mounting because it per- 
mitted the rear part of the engine to swing 
more freely. Full-size engines follow the 
same principle and use a dynafocal mount. 
The engine didn't vibrate much. At 10,000 
to 12,000rpm, it was perfectly steady, but 
some vibration occurred at idle. 

The soft mounts — both radial and 
axial — are shown in Figures 12 and 12A, 
The hardwood mounts can be drilled and 
threaded for the rubber dampers. 
Strengthen the threads with Zap (from 
Pacer Technology*), and you can then 
screw the dampers directly into the hard- 
wood. The nuts on the engine side need not 
be tightened too hard, 1 have flown with 
soft mounts since 1977, and fve never had 
a nut come off. Do not use Loctite; you 
w ill just twist the damper off when you try 
to loosen the nut. 

It is important that the mounts be soft 
enough to allow the shaft, held by two fin- 
gers, to be moved easily about l A inch in 
all directions — from side to side and up 
and down. Sullivan* mounts work w r ell, I 
use 1 Qmm- diameter, lGmm-long rubber 
instrument dampers with a threaded stud 
that has 4mm of threads showing at each 
end. The hardness should be between 40 
and 60 shore. 

Install the mounts symmetrically on the 
engine center line according to the vibra- 
tion pattern shown in Figure 1 1 . The dis- 
tance between the dampers is not critical; 
Figure 12 shows the approximate distance. 
The softness test described above will 
show whether you have the right dimen- 
sions. 

Wc have tried to soft-mount 4-strokers, 


but they shook everything apart, so more 
research should be done in this area. Use 
scrap foam and balsa in your airplane to 
help damp airframe noise. Also look out 
for rattling from bellcranks, wheel bearings 
and other parts. Support pushrods in the 
middle with foam bearings. I think fiber- 
glass fuselages will be OK if the engine 
is soft-mounted and large, un-damped 
areas are supported with a bulkhead or 
glued to foam. 


* Sound from inside the engine. This is 
already so low that little can be gained by 
cowling the engine, or taking any other 
action. 

* Propeller sound. Fve saved this till last, 
because it's the most difficult problem to 
solve. 

My first action was to find out how 
much sound came from the propeller; I ran 
a number of different propellers with an 
electric motor. The problem was that, at 
the high rpm needed, the electric motor 
was itself making too much noise, and this 
had to be deducted from the propeller 
sound, so obtaining accurate readings was 
difficult. 

Luckily, my old friend, Jan David- 
Andersen who used to make excellent 
diesel engines, had made an electric 
machine that measures both thrust and 
horsepower at different rpm. The whole 
thing ran very quietly, so I used it to check 
my propeller sound readings. 

The propeller sound graphs are shown 
in Figure 13. I tried in-flight sound mea- 
surement to compare it with the static read- 
ings, but it was too difficult to position the 
airplane in the exact position I needed for 
accurate readings. Subjectively, I can’t 
hear much difference between static and 
in-flight sound. The sound is caused by the 




Drill and tap 


Figures 12 (lop) and 12A. 
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Propeller Sound Levels 
Tip speed inches/second x 1,000 


A bottom view of a complete installation minus the carburetor muffler , 


pressure difference across the propeller 
blade. As the propeller rotates, a pulse will 
be heard whenever a blade passes your line 
of hearing; these pulses will produce a 
tone, Sound is also produced by objects 
that are so close to the propeller that they 
disturb the pressure pattern; this is called 
the ''near-field" effect. On all front-intake 
engines, the carburetor is always too close 
and causes this effect. If you install a 
inch-thick spacer between the prop driver 
and the propeller, the sound level will drop 
by 3 to 5dBA, I have included Figure 15 to 
help you select a prop by comparing rpm 
and hp. In-flight rpm will increase by 
about 10 percent. 


the results generally, but in 
this area, there is room for 

15 " 

much research. Model 
Airplane News has recently 
included articles about this g 

problem, but I have chosen ^ ^ 0 ' 

to look at it from a differ- g 
ent angle; if anyone agrees £" 

with me, it would be nice 5 

if they would research 
them from this angle and 
publish the results as an q. 

extension to this article. I 
think it will require some 
computer power, because figure 13 
the dynamics involved will 
be complex. Let me dis- 
cuss the factors mentioned in the list 
above. 

1. Tip speed can be reduced by reducing 
prop diameter and increasing pitch; how- 
ever, I feel that the performance of a pat- 
tern or sport airplane will be judged by its 
vertical behavior, 
and an airplane 
with a small -diam- 
eter high-pitch 
prop will quickly 
lose speed and 
maneuverability 
when going verti- 
cal, in spite of its 
high initial speed. 

Tip speed can 
also be reduced 
by increasing the 
prop's diameter 
and reducing rpm. 

Reduced rpm will 
reduce horsepower, 
but at one point 
in the airplane's 
speed range, it will 


(inches) 


Average sound level from differenl propellers 
measured at 9 feet, 45° in front of propeller static. 


Ways to reduce propeller sound: 

! . Reduce tip speed. 

2. Avoid having objects, e.g., a cowl or a 
carburetor, close to the propeller; use a 
spacer (see Figure 14). 

3. Use thicker blades (less important). 

4. Use wider blades. 

5. Use more blades. 

I spent a summer testing the dynamic per- 
formance of propellers, but because of ill- 
ness, my tests were limited. I will discuss 


gain thrust more than it loses horsepower, 
so speed and maneuverability will be 
maintained when flying vertical. If you 
also increase pitch, as is the current trend 
in pattern, propeller efficiency is quickly 
lost when slowing down. To find the best 


Horsepower Required for Different Props 


75dBA 

IlSdBA 


SOdBA 


94dBA 


Resonance ■ 
Bid BA 
Balsa fuselage 
Built-up wing 


Special 
prop nut 
(if necessary} 


3 to SdB noise 
reduction with 
spacer 


,1 .2 A .6 .B 1.0 2.0 4.0 6.0 0-0 10 

Static horsepower 

AFC and other prop? require 5 to 1 0 percent less horsepower 


Figure 14. ti" spacer . 
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SOUND ADVICE, PARI 2 


Suggestion for fow-norse 
ducted-fan installation 


Mini-pipe 
area should be 
slightly larger 
than cylinder 
exhaust port. 


Diameter the same as 
carto, throat - 
Must be the same length as c ham her 


^-wavelength mint-pipe for a typical, 
s' ported DF engine turning at 22,000rpm. 



Scale (inches) 

i 1 1 1 1 1 1 1 1 r 

01 23456789 tO I 


TP Muffler covers freq: 
1st chamber 75 - 4500 c/s 
2nd chamber 1 10 - 8000 c/s 


Figure 1$. 


combination of propeller, airplane and 
engine, both to minimize sound and maxi- 
mize performance, there's still a lot of 
work to do. 

2. The near-field effect can be avoided by 
positioning the propeller farther forward 

using the spacer as shown in Figure 14 or 
by using an engine with rear intake, 

3 and 4. There are definitive differences 
among the sound levels from different pro- 
pellers. I can't give you a list of brands, 
but a wide blade with a good airfoil section 
is best APC* and Robbe* Dynamics are 
good. 

5, As the number of prop blades is 
increased, the number of harmonic over- 
tones is reduced, so there’s less sound. 
Prop diameter must be reduced to maintain 
a reasonable rpm; but as diameter is 
reduced, efficiency is reduced, so a 4-blade 
propeller, which I tried, was not the solu- 
tion, even if the sound was dramatically 
lower. Maybe it can be used on engines 
with high torque? Reference 2 (see end of 
article) describes prop problems in depth. 

THE FUTURE 

One thing is certain: either we reduce 
noise, or we do not fly. This article has 
dealt with how to reduce noise with pre- 
sent equipment, but I believe that we have 
to make radical changes to the airplane, 
engine and propeller combination. 

The rule makers (the FAI and AMA) 
must avoid making rules that lead to the 
production of noisy airplanes, and/or they 
must limit noise emission gradually over a 
number of years, until a satisfactory low 
sound level — and a less irritating “sound 
picture' 1 — has been reached. On behalf of 
the CIAM noise committee, 1 made a pro- 



Ttie author works on the header assembly for a 
tuned pipe. 


posal to this effect at the CIAM plenary 
meeting in 1982, but it was not accepted. 

Regarding engines, there has been little 
development of the 2-strokers, except for 
increasing rpm to increase power. At the 
beginning, 4-strokers were quiet, but as 
their power was increased, they became 
almost as noisy as the 2-strokes. 

The same will happen to electric motors 
as power is increased. The motors them- 
selves do not make noise, but the pro- 
pellers do. What we need is an internal- 
combustion engine with good power at low 
rpm. A refinement of the diesel engine is 
one solution. The PAW* .49 R/C engine 
will pull a 14x8 at 6,750rpm, which will 
give prop noise of about 8GdBA at 9 feet 
(see Figure 13) and 7.5 pounds of static 
thrust (see Figure 15), This is comparable 
to a high -revving .40, but with much lower 
noise emission. 

I have always wondered why nobody, to 
my knowledge, has experimented with the 
uni flow scavenging of a 2-stroker, It con- 
sists of a number of bypass ports at BDC, 
and a mechanically operated exhaust valve 
in the head. The valve is operated directly 
from the crankshaft without gearing. It will 
give very high torque at low rpm, allowing 
it to pull large-diameter, multi-blade pro- 
pellers. The propeller also needs some 
work, but I do not know enough about this 
subject to offer any solutions; I know, 
however, that the scimitar propellers of 
full-size non-ducted fans are that shape to 
reduce noise. 


SILENCING DUCTED-FAN MODELS 

I had not intended to write too much about 
ducted fans (DFs) or racing engines, but 
because of the high interest in them, I will 
share some ideas on this subject. I haven't 
done any practical experiments with DFs, 
so this is meant to be a basis for further 
work, both by the modelers and the manu- 
facturers of these units. 

First, the DF engine, which is usually of 
.91 size. I've stated that the first expansion 
chamber in a silencing system should have 
at least 10 times the cylinder volume at 
12,000rpm to keep the backpressure and 
gas flow through the system within certain 
values. However, a DF engine runs at 
twice the rpm; consequently, the chamber 
should have 20 times the cylinder volume. 

I made a DF muffler for Col. R. 
Thacker, but I forgot to take this into con- 
sideration and, of course, the muffler did 
not work (sorry, Robert!). Added to the 
problem of increased gas flow is that the 
gas is also released at higher pressure 
owing to the high exhaust port. The 
exhaust system must therefore be quite 
large and is difficult to fit inside the duct. I 
suggest a solution in Figure 16. In theory, a 
multi-blade DF should be much quieter 
than a two-blade, 5-inch-diameter pro- 
peller. At 22,Q00rpm, the propeller will 
emit 8 5 dB A at 9 feet, but because the fan 
is multl-bladed, most of the harmonic 
overtones are canceled and the sound is 
much less— as long as there's nothing in 
dose proximity to the fan's rotating pres- 
sure pattern. But that's just what we have! 
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Several stators, or flow straighteners, are 
positioned just behind the fan, and they act 
like an old-fashioned hand-cranked air 
siren as we know them from movies of 
WW II. Don't take my word for it; check 
Reference 2 (sec below), which also states 
that, in addition, a shroud will halve the 
sound level and increase thrust. 

The air-intake silencing — just like the 
full-size fans have— is mainly to reduce 
the interference sound from the stators. I 
estimate that the stators should he no clos- 
er to the fan than 1 .5 to 2 inches. If this 
area is smooth and free, very little thrust 
should be lost. In Figure 16, 1 have made a 
sketch of how a ducted fan powered by a 
,72 engine turning 22,GQ0rpm should look. 
The fan itself is now pretty well optimized, 
so I will leave it as it is. 

I hope this will gel somebody started on 
making a ducted fan from which only the 
rush of air is heard! From Norway, I send 
best regards to all fellow model airplane 
enthusiasts. 
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A rough bunch of 
characters want to 
smooth out your 
next project 


Robart Ruff-N-Tuff Carbide Cutters do all the nasty work for you 
quickly and with no complaints. Cut through, grind off, clear out, rough 
up, sand down, rip off, smooth out. These guys are carbide-quick and 
cool, and they never load up! Wood, fiberglass, lexan, plastic, 
ceramics, no modeling material scares them. They're quite an abrasive 
bunch, and are available in a variety of shapes and in two different 
grits. Robart Carbide Cutters are a rough bunch of characters all right, 
but you can be sure they'll never rub you the wrong way! 


EtoQ 


At Hobby Dealers Nationwide 

P O-Box 1247 St Charles, !i 60174 708-584-7616 
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Most Jett Engines are available in 
.40, .46, .50, .65 & .76 sizes, and 
tike all Jett Engines, are the most 
powerful ... at any price. 


Quickre-Jett .40 


Available Directly from 

— - JETT Engineering 

6110 Milwee, Suite J * Houston. TX 77092 
Phone:713-680-8113 - Fax:713-680-8164 


Sport-Jetl 

Super-Sport 


Coming soon from JETT, 
Sport- Jett .90 Lite 


Dealer Inquires Welcome 


FAIRFIELD LEAGUE OF 
YANKEE RADIO 
CONTROLLERS {FLYRC) 

P,0. Box 3616 Danbury. CTOftft Ifl 

In the August issue of Danbury, 
CT-based Fairfield League of 
Yankee Radio Controllers 1 
(FLYRC) monthly newsletter — 
The Fly Paper — it states, "'Please 
try to make the next meeting; 
something wonderful will be 
discussed!” The something won- 
derful was the possibility of a 
second flying field for the club to 
use. FLYRC currently uses a very 
well-maintained site at Mitchell's 
Farm in Southbury, CT, To keep 
the landowners and neighbors 
happy — with regard to noise — the 
dub has limited its membership to 
50, A new field would help the 
club's growth by allowing 35 
people who are on the waiting list 
to start flying. Another noise- 
control effort is FLYRC’s 
adherence to a 93d B rule for 
models; members test new engines 
and mufflers to find quieter 
combinations before noise be- 
comes a problem. 

FLYRC is involved with a lot 
of public- relations work and, to 
keep the roots of modeling alive, 
the dub hosts an annual Cub Scout 
Fly Day at the field and has 
established a junior-member pro- 
gram, Many members, including 
Bob Gilbert, Ken DeFusco, Jay 
Weiner, Kevin Siemonsen and 
“Simple Programming” columnist 
Dave Baron, have also contributed 
to Model Airplane News. For their 
public involvement, continuing 
sound-reduction program and their 
concern with junior-member 
development, FLYRC has been 
chosen as this month’s Club of the 
Month, ■ 


K & S Engineering offers the 
widest selection of metais for 
hobby, model and craft use. 


Illustrated here are 12" lengths 
of brass in round, rectangular 
and square tubing, angles, 
channels, rod, strip and 
streamline shapes. We also 
offer aluminum and copper 
tube, music wire and 4x10 
inch sheet metal. 


Send $1,00 for our complete metal T wire and tubing catalog. 


K & S ENGINEERING * 6917 West 59th Street * Chicago, IL 60638 
Phone (312) 586-8503 • Fax (312) 586-8556 


1995 TEXAS R/C AIR RACES 


CRASH TAPES! 

HV have ikt grtaieu jf Uciirm araibbk. 
Son ol OOPS! Airplane Funnies Vol. 2 


FROM GALVESTON, TEXAS 

•The most complete mu Hi -camera 
coverage available. 

•All classed including.,, Unlimited; Scale: 
T6; Midwest T6; Formula 1 
•A four- hour mega volume. 

•Available as one (ape (recorded in SIP) or 
2 tape set (recorded In SP). 

•Available November 1, 1995. 

•RESERVE YOURS NOW! 

$19.95<o.i*) $29.95 (TVj'frpeSet) 

ORDER WITH CONFIDENCE! 


SCALE MASTERS 1930 
TOP GUN 1990 • QSAA 1990 

SCALE MASTERS 1991 
TOP GUN 1991 * QSAA 1991 
SCALE MASTERS 199Z 
TOP GUN 1992 * OSAA 1992 
ALL-JET SPECIAL VOL 1 
ARIZONA JET RALLY 1994 
LONDON BRIDGE SEAPLANE 
CLASSIC 1994 

*tO EACH 

Shipped in whrn ci/dboard *l**v*. 
MdiLttpn jtgwgi dMgMjjgpjy to **i* up**. 


00 P53 Airplane Funnies VdL l 


(300)355-7333 PROPWASH VIDEO PRODUCTIONS ( 70 2) 791 -1 46S 

M7aa *' m “»»)sr HV 83,00 

OfCE p HG h FORMATION Cf»s rm*t o'* t. v.» md Vovctid ttttpttf Ohcmis- 10%{* tirdtrfig r-yj * iiyr rj m* nwvtp affirm ut US ZtrvH fc J i 
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Name That Plane 



CAN YOU IDENTIFY THIS AIRCRAFT? 






CONGRATULATIONS to Frank W. Beatty of Granite 
City, IL, for correctly identifying the September ’95 
mystery plane. The Focke-Wulf F-19a “Ente” (Duck) 

was a twin-engine, 
canard, monoplane 
flown in the early 
’30s that carried three 
passengers in the 
cabin and a pilot in the front open cockpit. The plane was 
made of plywood, steel tubes and fabric. Its high-wing, 
cantilever main wing was mounted toward the rear and had a 
slight dihedral, and it was tapered in both planform and 
thickness. The forward canard was trapezoidal in planform and 
also supplied lift. Its main wingspan was 32 feet, 10 inches, and 
the forward wingspan was 16 feet, 5 inches. The 34-foot-, 7- 


inch-long plane was powered by two 1 lOhp Siemens Sh. 14 7- 
cylinder radial air-cooled engines. Its empty weight was 2,850 
pounds, with a useful load of 1,050 pounds. With a maximum 
speed of 89mph and a cruising speed of 79mph, it could climb 
to 3,280 feet in 8.3 minutes — its landing speed was 52mph. 


If so, send your answer to Model Airplane News , Name That 
Plane Contest (state issue in which plane appeared), 251 
Danbury Rd., Wilton, CT 06897. 


The winner will be drawn four weeks following publication from correct answers received (on a postcard delivered by U.S. Mail), and will receive a free one-year 
subscription to Model Airplane News. If already a subscriber, the winner will receive a free one-year extension of his subscription. 


THE BIG LAZY BEE 


HEN FROM 

CLANCY AVIATION 





Just shake it out of the box and go flying! The huge wing 
makes it ideal for beginners. Experts will enjoy the respon- 
sive oversized control surfaces. 

049 powered. 39' span without radio - ONLY $1 09 - free shipping in us 
OR. with 2 channel 27 MHz 2-stick radio - ONLY SI 79 - free shipping in us 


Standard (40 H wing) Kit - $54 - Extended Wing (48“ wing) Kit - $60 - Float Kit - $24 

• Our Low Price 
Guarantee! We will 
beat all advertised 
Lazy Bee Prices! 

• Prices include 
Priority Mail 
shipping. 

Convert from a land plane to a float plane m only 2 minutes! Our improved Lazy Bee kits feature New computer drawn plans, 
expanded instruction book, optional bolt-on wing & removable tail, and a quick access battery door for electric flyers. We recom- 
mend the 40" version for most glow engines and for aerobatics and the 48" extended wing for training, gliding, four-cycle engines 
and electric power. 


8 ?> 






TRfXLtR BALLOON WHEELS NtWSIZC 6" DM 

We carry the full tare of these great inflatable wheels The 
awesome shock absorbing ability and light weight have made 
these wheels the choice of modelers who demand the best 
since 1936' Available in sizes from 1* to 6’ diameter, for 
planes from 6 oz to 25 lbs! 


New!! Electrification Combination Only $119! 

I $89 w^o Charger) —Oi* new etoanc combo pack lor me 48' la^Beenasailyou 
need to get started Nyrngetocfrc It iroudes a Master Airscrew 05 gear drive motor 
Asiro Flight 21 7 moo soeed control 7-ceti Sanyo 1 300 mafiBan**y part APC1U7 
prop and Hi Tec pean detector owe* charger Ttas system give* 6 exoimg minutes 
Of lui throttle loops. ro»ls hammerheads etc - OR a much longer Kg* relaxed & 
throttled Oac* Great tor float hying, too' Seeing is benevng - «‘s nth# video 1 


For Quick Service Call: 

( 602 ) 649-1534 

Sam to 5 p m MST M F 
CRtDlT CARO t COO OBOEBS ACCEPTED 


CLANCY AVIATION 

219 W 2nd AVE 
MESA. AZ 85210-1317 


Of more into send lor our new ealatog - $2 Free Catalog w*h any 
purchase AU PRICES INClUOE SHIPPING INSIDE THE U S 


THE (OX READY-TO-FLY LAZY BEE 


NEW 6 IMPROVED ORIGINAL LAZY BEE 


BIG LAZY BEE 

60" WING 72" WING 

*109 *119 


FREE SHIPPING INSIDE USA 


• The Big Plane You Can Fly tn Small Places 

• Flys Just Like The Original Lazy Bee 

• Accepts 25 to 45 2-Cyde Or Electric. 45 To 
70 4-Cycle 

• Super Low Wing Loading 7 8 to 112 oz/sq ft! 

• BIG Wing Area Over 8 Sq Ft (Std 60* Wing). 

10 Sq Ft (72* Extended Wing)' 

• Optional Removable Tail For Easy Transport 

• Optional Bolt-on Wing 

Kit includes computer drawn plans, with covering 
patterns, detailed instruction book. Pre-cut Balsa 
and Plywood parts, carbon fiber, stainless steel, 
bamboo parts, and plastic iron-on for windows 


The NEW BIG Lazy Bee is finally here for 
modelers who fly BIG planes. It has the same 
amazing low speed flying characteristics as the 
smaller Lazy Bee. These amazing character- 
istics are why Cox decided to manufacture the 
Cox RTF Lazy Bee under license from us. We 
could go on and on about tight turns, short take- 
offs. snap rolls, hands-off stability that gives it 
the ability to self-recover from any attitude, super 
slow stall speed - But we won’t! Seeing is 
Believing! Get our 35 min video and see the 
Lazy Bee perform aerobatics, taxi over 2 x 4’s. 
fly on floats with gas & electric power, fly in 
formation with ducks, and more! New low price 
-just $10 including shipping! 


By the way. if you have a hard time reading our tiny print, 
you really should get a Lazy Bee - it's so easy to see' 
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R/C Aerochopper .The Best Bar None 


Demo-Disk $ 20.00 
For more information contact: 

Fisch Precision Tools, Inc. 
4632 Rt. 40 West 
Claysville. PA 15323 

Tel. (412)663-9074 
Fax. (412) 663-9065 


Academy of Modal Aeronautics . . 

Acadian R/C. 

Ace R/C Inc 

Advanced Competition Composites 

Aero Sport 

Aerospace Composite Products . . 

Aerospace Marking 

Aerotech 

Aeroiedi Models, Inc 

Aiironics, inc 

Ambrosia Microcomputer 

America's Hobby Center, Inc. 

Apniied Design Carp. 

Astra Flight. Inc 

Aveo* £ fectric Fieght Systems. . . . 

Balsa USA. . . . . . 

BelaJr Scale 'R/C impart A Sate ... . 
Sob Smith Industries 

Hob Violett Models 

8ns«n Aircraft 

Bruce Tharpe Engineering 

Bntekiter Hobbies. 

Byron Originals. Inc 

C.B.TalDne, Inc.. 

Cabral Systems, Inc 

Cannon Fbt Systems ... 

Carden Aircraft 

Carl Goldberg Models. Inc 

CermaA Model Supply Go.. 

Charts 

Clancy Aviation 

Classified Directory 

Cleveland Model end Supply Co. .. 
Composite Slrvflura Technology . . 

Cowrie 

Co* Hobbies, Inc. 

CS Marikehno. Inc 

Dave Brawn Products 

Desert Aircraft 

Direct Donned ion fVC 

Dougs Art £ Hobby Shop 

Du-Hro Products 

Eagle Aviation . 

Electro Dynamics 

ElftnunnBnK. Inc 

Endless Horizons 

F4M Enterprises 

Fisch Precision Tools, Inc 

Flight Group One 

Flight Lina Design 


R/C flight Simuttiw is no game. The best simulator is designed 
io provide the most nealistk simulation of actual radio con- 
trolled Right possible. That's why R/C 
AeroChopper is manufactured by Futaba and 
comes with a real Futaba Conquest dual sock M 
radio transmimer boot for control. That's why I 
thousands of hours went into ttevefopment I ■: 
of the accurate mathematical models and I • | 
graphics algorithms that give each of the many || 
R'CAeroChopper Airplanes. Heiicopte. r s and 1^ 

Gliders very fast graphics and extremely real- |j 
istk control response. That's also why R/C H 
AeroChopper features solid 3-D world and 
bacl^rouod graphics and 


the most adjustable, and easy to change parameters for aircraft, 
weather and flight characteristics, R/C AeroChopper includes 
many aircraft types, images and flying charatter- 

-sties in one complete version, Additional! ly, the 

I Rj'C AeroChopper transmitter includes an inter- 

^ fl-th analog-digital converter with serial inter- 
I face that allows for more realistic, high precision 
control inputs as well as easy, quick installation 
I (no game board required). 

I FL'C AeroC hopper simply turns you r compute r 

into your favorite flying field. No rain, snow, or 
I crash damage. If you're serious about computer- 
Hp based R/C flight trianing you need the best flight 
— simulator available, You need R/C AeroChopper. 


130 

142 

150-151 


oa/r wicfciC&ng airplanes. heteaplffi. rtatecT&n 
yets, antfgbfcrs 

Custom %br (taafflrisfto «n be traatetf by 
cfiangniganyotmef f»njh^parainetei$. 


Ambrosia Microcomputer Products, Inc 
Surte 3-71 

98W. Urd Street, Willowbreok, IL 60514 

708-655-06 1 0 


flC AevoCrtoppsv cevnes coffee w/ft 
Fuiafij irarmilter buy. anal interfM. 
CfpeiSfen mama/ and aN saftme. 


GfiPSaies ....... 

Gadgriwr „ _ _ , , 

Gilbert Aircraft Perior man« Products 

Global Hobbies 

Greenville Hobby Center 

Hayes Products 

High TEK 
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91 

120-121 


Hobbies A Hete international . . . 

Hobby Hangar 

Hobby Lobby inter natoral 

Hobby One 

Hobby Shack 

Hobbytech 

House of Balsa 

Hum Manufacturing (X-Acia) . . . 
Hyper-CruBB Enterprises 

JAG Hobbies. 

Jet Hangar Hobbies 

JR Remote Control 

KGA Modes Unlimited . 

KGB Manulatluring 

KGS Engineering . 

Kress Jets 

LDM Induslries 

Leroy Enterprises, inc 

Lie Mechioes 

Madden Model Products .... 

Major Hobby 

Matin' Models 

MAAI Hobby Shop Oreclory 
MAW Pilots' Mill . .... .. 

Micro Easterners 

Micro Mark . 

Micropace. Inc 

Midwest Products 

Milter FUG Product 

Model Rectifier Carp. . . 

Model Electronics, fnc. 

Morris Hobbles 

MRM Products 

Nelson Aircraft, Co. 

New Wave Computing 

Nick Ziroli 

Nimbus Aircraft Corporation. . . . 
Norm American Power R/C Inc. . 

Non nem Velocity Ltd 

Northern Wings . . 

Ohio R/C Models 

Pacific Aercmodfi Mlg. Inc 

Performance Products Unlimited 

Pica-flobbe Inc 

Porter's Modeling Praduds .... 

Proctor Enterprises 

Pro-Spark 

Propwash Video 

R/C ACE 

RA Corns 

Race Pro Engineering 

Radar Sales 

Radio Sorrtb. Inc 

Robart Manufacturing 

Scale Specialties 

Sheldon's Hobbies 

SigJ Manufacturing 

SKS VWw Produciwns 

Sky Computers. . . 

Slimline Mannfectoring ...... 

Smithy 

Soa/sofl Softwif e. 

Sonic Trontes . . 

SR flaittenes 

Sullivan Products 

Swanson Associates 

Swenson Speeches ... 

TAGS 

Technopower II. Inc.. 

Tekpa 

Telstar Video Productions, int.. . 

Tester Dorp. 

bunder Tiger USA . 

'NR Techmtal 

Torque £ Recoil Club 

'over Hobbies 

rillium Balsa 

Tru-Tum, 

UAV, Inc. . 

U£. Engines 

Vacuum Form 

V^ifty- Aviation 

Varsane Products 

Windsor Propeftor 

Windward R/C... . 

Wing Mlg 

Wotan Research. Inc 


44-45 

87 

100-103 
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The design and manufacture <4 all 
Technoptjwer II fine scale radial 
engines is a hlend of old world 
traftmanship and high technology. 
This ttMntanatitm produces engines 
that are powerful, reliable and quiet. 
You deserve the very best, and that 
means a fine scale radial engine 
from Technopower II. 


7 Cylinder Big Bcsre Series 
30 Vi Ounces * 2,0 Culiie Indies * 6 V Diameter 


TECHNOPOWER II INC 


610 North Street, Chagrin Falls, OH 44022 * Telephone (216) %4-97K7 
Complete lirtxhure 53.00 * Visa & MC Accepted 


13G-141 


DEALERS 

WANTED! 
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Product News 



HOUSE OF BALSA INC. 

A7 Corsair II 

This all-balsa and plywood kit comes 
with full-size rolled plans, a photo- 
illustrated instruction manual, scale 

3- view documentation, Du-Bro hard- 
ware and a full set of dry-transfer 
decals. Specifications: wingspan — 39 
inches; wing area — 345 square inches; 
weight (with standard radio} — 
pounds; fuselage length — 37 ! /4 inches; 
engine required— .25; radio required — 

4- channel. 

Kit no. — K-35; price — $69.95. 

House of Balsa Inc,, 10101 Yucca 
Rd., Adelanto, CA 92301; (619) 246- 
6462; fax (800) 249-8003. 



DU-BRO PRODUCTS INC, 

4-Way Socket Wrench 

This wrench will accommodate both 
American- and metric-size sockets and 
has three built-in glow-plug holders. It 
also has a special glow-plug retaining 
clip for easy installation and removal. 
So that you can mount it to your Held 
box, it also has a Storage Klip and 
mounting screws. 

Part nos* — 70 1 (standard size), 702 
(XL); prices — $5,95, $6.95. 

Du-Bro Products Inc., 480 Bonner 
Rd., P,0. Box 815, Wauconda, IL 
60084; (708) 526-2136; fax (708) 526- 
1604, 




HORIZON HOBBY DISTRIBUTORS 

JR TEC- lOOO Carburetor 

Use this carb with JR*s PCM-10SX heli 
radio to completely adjust mixture set- 
tings at all throttle positions. It allows 
you to select a rich mid-range for 
smooth hovering, a leaner mid-range 
for stunt flying and a rich setting for 
autorotations. The carb body is CNC- 
machined of bar-stock aluminum and 
has a hard -anodized throttle barrel with 
a 10mm bore. It also comes with 
sleeves so that it can be adapted to most 
popular .61 -size heli engines. 

Part no.— JRPA500; price— $219.95, 
Horizon Hobby Distributors, 4105 
Fieldstone Rd., Champaign. IL 61821; 
(217) 355-9511; fax (217) 355-8734. 



BYRON ORIGINALS 

Mustang 50 Engine 
With Magna Charge 

The new Byron Mustang 50 engine is 
now available with Magna Charge — an 
electromagnetic system (there are no 
moving parts to wear out) that doesn't 
rob the engine of power. This unique 
second coil can charge your receiver 
battery pack as well as a second trans- 
mitter pack (on board). The charger 
option weighs only 5 ounces, and it 
doesn't cause radio interference when it 
has been properly installed. 

Byron Originals, P.O. Box 279, Ida 
Grove, IA 51445; (712) 364-3165; fax 
(712) 364-3901. 



SULLIVAN PRODUCTS 

Wheel-Pant Mounts 

Designed to fit standard 5 A2-inch axles 
and music wire, these rugged steel 
wheel -pant mounts arc easy to install 
and adjust. They also eliminate the need 
for wheel collars. 

Part no.— 888. 

Sullivan Products, P.O. Box 5166, 
Baltimore, MD 21224. 



KYOSHO 


Personal Band Monitor 

This unique audio and LED alarm 
system alerts pilots to frequency 
interference. Three red LEDs show the 
proximity of the interference: one LED 
means that someone within 2,600 to 
4,900 feet is on the same frequency; two 
LEDs — 1,600 to 2,600 feet; three 
LEDs — 1,600 feel or less. Available on 
72MHz, the Personal Band Monitor will 
recognize AM, FM and PCM wave- 
lengths, both narrow and wide band. It 
requires four AA batteries and crystals 
(accepts Futaba FM receiver crystals). 
Part nos.— KYOP0200 (monitor), 
FUTL20 (dual-conversion FM crystal 
set); prices — $89.99, $34,95. 

Kyosho; distributed by Great Planes 
Model Distributors, P.O. Box 9021, 
Champaign, IL 61826-9021; (217) 398- 
6300; fax (217)398-1104. 
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ALTECH MARKETING 

Irvine .46 ABC Engine 

The Irvine .46 side-exhaust engine 
comes with a silencer and has a sealed 
front bearing, revised porting and gas 
passages and a Jetstream carburetor. 
Dual ball bearings and CNC-machined 
components ensure its longevity. 

Part no. — IR1464; price — $174.98. 
Altech Marketing, P.O. Box 391, 
Edison, NJ 08818-0391; (908) 248- 
8738. 



FUTABA CORP. OF AMERICA 

FP-8UAP PCM 1024 

Futaba’s 8 Series system has eight- 
model memory, six-character model 
name entry, five mixing circuits with 
U P” mix and multi-function mix, auto 
trim memory, trim rate and engine cut. 
Its sailplane menu offers throttle expo- 
nential, butterfly, elevon, start and speed 
mixing; throttle needle, swash mode and 
three-circuit revo mix are available in 
the heli mode. The system includes a 
narrow-band receiver, four ball-bearing 
servos, transmitter and receiver Ni-Cd 
batteries, a charger, a switch harness and 
hardware. Available on 50 or 72MHz. 
Futaba Corp* of America, P.O. Box 
19767, Irvine, CA 92713-9767; (714) 
455-9888; fax (714) 455-9899. 



TOWER HOBBIES 

Tower Trainer 60 

Specifications: wingspan — 69.5 inches; 
wing area — 877 square inches; weight — 
7.5 to 8.5 pounds; engine required — .35 
to ,46 2-stroke; radio required — 4-chan - 
nel (with four servos). 

Part ihk — TOWAHHO; price — 
$139.99. 

Tower Hobbies, P.O. Box 9078, 
Champaign, IL 61826-9078; (800) 637- 
4989; fax (800) 637-7303. 



5IG MFG* CO. INC. 

Hog-Bipe 

This kit features a simple lite-ply fuse- 
lage and balsa-ribbed wings and comes 
with laser-cut parts, photo-illustrated 
instructions, full-size CAD plans, bent 
aluminum landing gear and cabane 
struts, molded ABS plastic headrest and 
wheel pants, glass -filled engine mounts, 
Sig Easy Hinges, pushrods and a com- 
plete hardware package. Specifications; 
wingspan — 54.5 inches (top), 51.75 
inches (bottom); total wing area — 966 
square inches; length— 50 inches; 
weight — 6.5 to 7.5 pounds; engine 
required — .60 to .65 2-stroke or .65 to 
.90 4- stroke. 

Kit no.“RC-69, 

Sig Mfg* Co. Inc., 401-7 S, Front St., 
Montezuma, I A 50171-9900; to order: 
(800) 247-5008; inquiries: (515) 623- 
5154; fax (515) 623-3922. 


m 

* 


MODEL TECH 

Sukhoi 60 

This built-up, hand-crafted model has 
been hand- sanded and comes virtually 
ready for finishing and covering. Wing 
construction is full balsa sheeting over 
balsa ribs, and the fuselage and tail are 
also made of balsa. The kit includes a 
molded fiberglass cowl and separate 
fiberglass belly pan/wing cover, landing 
gear, a molded clear canopy, instructions 
and a hardware package. Specifications: 
length — 48 inches; wingspan — 61 inch- 
es; wing area — 644 square inches; 
engine required — .60 to .90 2-stroke or 
.90 to 1.20 4-stroke; radio required — 
4-channel (with five servos). 

Kit no* — 123690; price — $340. 

Model Tech; distributed by Global 
Hobby Distributors, 10725 Ellis Ave,, 
Fountain Valley, CA 92728-8610; 
(714) 963-0133; fax (714) 962-6452. 



MRM PRODUCTS 

Drag Chute 

Designed for use with your favorite 
R/C aircraft, the drag chute has its own 
release mechanism and is made of 18- 
inch-diameter rip-stop fabric. It allows 
your aircraft to stop within 50 percent 
of the regular distance. One servo is 
required. 

Price — $15.95 each. 

MRM Products, P.O. Box 7383, Macon, 
GA 31209-7383; (912)477-1317. 


Descriptions of products appearing! in these pages were derived Irom press releases supplied by their manufacturers and/or their advertising agen- 
cies. The information given here does not constitute endorsement fay Model Airplane News nor does h guarantee product performance. When 
writing to the manufacturer about any product described here, be sure in mention that you read about it in Model Airplane News 
Manufacturers! Tu have your products featured here, address the press releases lo Model Airplane Nows, attention: Product News, 251 
Danbury ftd,, Wilton. CT 06897. 
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21st Century; distributed by 
Coverite (see address below). 

AceR/CInc., 116 W. 19th St.. 
P.0. Box 472, Higginsville. MO 
64037-0472; (800) 322-7121; 
fax (816) 584-7766. 

Alrtronics, 1 1 Autry, Irvine, CA 
92718; (714)830-8769 

Altech Marketing, 

P.0. Box 391, Edison. NJ 
08818-0391; (908) 248-8738. 

APC Props; 

distributed by Landing Products. 
P.0. Box 938, Knights Landing, 
CA 95645; (916)661-6515. 

Balsarite; distributed by Coverite 
(see address below). 

Balsa USA, P.O. Box 164. 
Marinette, Wl 54143; orders 
(800) 225-7287; inquiries (906) 
863-6421; fax (906) 863-5878. 

Birdworks, P.O. Box 1320. 
Port Orford, OR 97465; 
(503)332-0194. 

Bisson Custom Mufflers, 

RR 1 Taits Island, Parry Sound, 
Ontario P2A2W7 Canada; 
phone/fax (705) 389-1156. 

Bob Holman Plans, 

P.O. Box 741, San Bernadino. CA 
92402; (909) 885-3959; 
fax (909) 889-9307. 

Carl Goldberg Models, 

4734 W. Chicago Ave., Chicago, 
IL 60651; (312) 626-9550; 
fax (312) 626-9566. 


Cheveron Hobby Products, 

P.O. Box 2480, Sandusky. OH 
44870; phone/fax 
(419) 797-2208. 

Coverite, 420 Babylon Rd.. 
Horsham, PA 19044; (215) 
672-6720; fax (21 5) 672-9801. 

C.R. Aircraft Models, 

205 Camille Way, Vista, CA 
92083; (619) 630-8775. 

DAD (Design & Development 

Corp.), 168 Main St.. P.O. Box 
71 1 , Chadron. NE 69337; orders 
(800) 669-4548; inquiries (308) 
432-2122; fax (308) 432-2002. 

Dry Set Model Markings, 

903 N. Bowser #350. 
Richardson, TX 75081; 

(214)437-6800; 
fax (214) 437-6802. 

Du-Bro Products, 

480 Bonner Rd.. P.O. Box 815, 
Wauconda, IL 60084; (708) 526- 
2136; fax (708) 526-1604. 

Enya; distributed by Altech 
Marketing (see address above). 

F&M Enterprises, 22522 Auburn 
Dale. El Toro. CA 92630; (714) 
583-1455; fax (714) 583-1455. 

Futaba Corp. of America, 

P.O. Box 19767, Irvine, CA 
92713-9767; (714) 455-9888; 
fax (714) 455-9899. 

Hangar 9; distributed by Horizon 
Hobby Distributors 
(see address below). 


Hitec/RCD, 10729 Wheatlands 
Ave., Ste. C. Santee, CA 92071- 
2854; (619) 258-4940; 
fax (619) 449-1002. 

Hobbico/Great Planes Model 
Distributors, P.O. Box 9021, 
Champaign, IL 61826-9021; 
(217) 398-3630; 
fax (217) 398-0008 

Horizon Hobby Distributors. 

4105 Fieldstone Rd.. Champaign, 
IL 61821; (217) 355-9511; 
fax (217) 355-8734. 

Into the Wind, 1408 Pearl St., 
Boulder, CO 80302; orders (800) 
541-0314; inquiries (303) 449- 
5356; fax (303) 449-7315. 

J&J Hobbies, 

313 Sandra Dr., Winchester, KY 
40391; (606) 745-0449. 

Jomar/EMS, 

22483 Mission Hills Ln., Yorba 
Linda, CA 92687; (800)845- 
8978; (714) 692-1393. 

JR Remote Control; distributed 
by Horizon Hobby Distributors 
(see address above). 

Klotz Special Formula, 

P.O. Box 11343, Fort Wayne, IN 
46857; (219) 749-0489; 
fax (219) 749-6234. 

Kyosho; distributed by Great 
Planes Model Distributors. 
P.O. Box 9021, Champaign. IL 
61826-9021; (21 7) 398-6300; 
fax (217) 398-1104. 


Larry Jolly Model Products, 

15781 Empire Ln., Westminster. 
CA 92683; (714) 826-6861. 

Loctite, 18731 Cranwood Ct., 
Cleveland, OH 44128. 

McDaniel R/C, 1654 Crofton 
Blvd.Ste. 4, Crofton, MD 21114; 
(410) 721-6303; 
fax (410) 721-6306. 

Micro Fasteners, 110 Hillcrest 
Rd.. Flemington, NJ 08822; 
orders (800) 892-6917; inquiries 
(908) 806-4050; 
fax (908) 788-2607. 

Morris Hobbies, 4200A Leghorn 
Dr., Louisville. KY 40218; (502) 
451-0901; fax (502) 451-6602. 

Octura Models Inc., 

7351 N. Hamlin Ave., Skokie. IL 
60076; (708)674-7351; 
fax (708) 674-7363. 

O. S. Engines; distributed by 
Great Planes Model Distributors. 

P. O. Box 9021, Champaign, IL 
61826-9021; (21 7) 398-6300; 

fax (217) 398-1104. 

Pacer Technology, 

9420 Santa Anita Ave., Rancho 
Cucamonga, CA 91730. 

Performance Composites. 

P.O. Box 6843, Napa, CA 94581; 
(707) 253-8029. 

Pica-Robbe Inc., 

2655 N.E. 188th St., Miami, FL 
33180; (305) 932-1575; 
fax (305) 937-2322. 


PowerMaster, 94-A Red River, 
Austin, TX 78701; (512) 476- 
2596; fax (512) 478-6547. 

Proctor Enterprises, 

25450 N.E. Eilers Rd., Aurora. 
OR 97002; (503) 678-1300; 
fax (503) 678-1342. 

Saito; distributed by Horizon 
Hobby Distributors 
(see address above). 

Slope Scale, 

12935 Lasselle St., Moreno 
Valley, CA 92388; 

(909) 924-8409. 

Soaring Stuff, 

9140 Guadalupe Trail NW, 
Albuquerque, NM 87114; 
(505) 898-1129; 
fax (505) 898-8281 

Testor Corp., 

620 Buckbee St., Rockford, IL 
61104; (81 5) 962-6654; 
fax (815)962-7401. 

Viking Models USA, 

2 Broadmoor Way. Wylie, TX 
75098; (214)442-3910; 
fax (214) 442-5258. 

X-Cell; distributed by Miniature 
Aircraft, 3743 Silver Star Rd.. 
Orlando. FL 32808; (404)292- 
4267; fax (404) 292-4296. 

Zenith Books, 

Box 1 , 729 Prospect Ave., 
Osceola, Wl 54020. 


A revolution in aircraft graphics 

Its easy as 1,2,3. 

1 ) Roll the built in scanner over a drawing or graphic. 

2) Put a strip of trim sheet or vinyl into the slot, STiKA will cut it. 

3) Apply your graphics to th 

Free graphics software. 

If you have a Windows compatible computer. 

You can cut any truetype font or tiff graphic. 

Only $299.00 +S&H 

Sky aviation 

1320 Gay Lussac#106 
Boucherville, Quebec 
J4B 7G4 

Phone: ( 514 ) 449 - 0142 Email to SKY@envision-inc.net 

Fax. ( 514 ) 449 - 0144 For more info. Our Web Page http://envision-inc.net/sky 



146 MODEL AIRPLANE NEWS 





MODEL AIRPLANE NEWS 


CLASSIFIEDS 


RATES: non-commercial— 25 cents per word (no commercial ads of any kind accepted at this rate); commercial— 50 cents per word (applies to retailers, manufacturers, etc.); count all initials, numbers. 
name and address, city, state, zip code and phone number. All ads must be paid lor in advance. To run your ad for more than one month, multiply your payment by the number of months you want it to 
run. Deadline: the 10th day of the month. 3 months in advance, e g.. January 10 for the April issue. We don’t furnish box numbers, and it isn't our policy to send tear sheets. SEND AD AND PAYMENT 

TO. Elise Silkowski. CLASSIFIED ADS. Model Airplane News. 251 Danbury Rd.. Wilton. CT 06897-3035, or call (203) 834-2339. 


Business 


R/C WORLD ORLANDO, FL, CONDO RENTAL 2 bedroom, 
furnished. Available weekly or monthly. Low rates. 100-acre 
flying field with enclosed hangars. Close to Disney World and 
Epcot Center. For information, please call or write to R/C World. 
1302 Stearman Ct., Orlando. FL 32825; (407) 380-6359 

FLY DAVE BROWN SIMULATOR. Use your transmitter 
Works with Futaba, JR. Airtronics. Hitec. Uses Standard joy- 
stick connection. For more info, contact Computer Designs. 
8530 N. Montana Ave., Helena. MT 59601 ;(406) 458-9416. 

[1/96] 

SODA-CAN AIRPLANES replica biplane detail plans with 
photos $7.50 PPD. Early’s Craft. 15069 Valley Blvd. SP 26. 
Fontana. CA 92335. [8/96] 

R/C SKYDIVNG-lt s fun. It’s different. It’s a gravity-powered 
adventure! New, lower prices, new parachutes, free jump plane 
plans, etc., etc. Latest catalogue $1.00. R/C Skydivers, Box 662B. 
a Croix Falls. Wl 54024. [12/95] 

REPLICA SWISS WATCHES— 18KT goldplated! Lowest 
prices! Two-year warranty! Waterproof! Divers. Chronographs, 
others! Phone (404) 682-0609; Fax (404) 682-1 710. 

NEW ZEALAND AERO PRODUCTS — Scale plans; Pawnee 
Brave. Pawnee. Airtruk/Skyfarmer, Agwagon, Fletcher FU-24, 
Cessna Aerobat. DC-3/C-47. Typhoon. Hall’s Springfield 
Bulldog. Fairchild PT-19/Fleet PT-26. Rearwin Sportster and 
more. Fiberglass parts, hardware paks. color photo paks avail- 
able Free documentation with plans. Catalogue/price list: $5 
(U.S.); Visa/MC. 34 Ward Parade. Stirling Point, Bluff. New 
Zealand. Phone/24 hr. fax-0064-03-212-8192. [2/96] 

GIANT-SCALE PLANS by Hostetler. Send SASE to Wendell 
Hostetler’s Plans. 1041 B Heatherwood, Orrville, OH 44667. 

[12/95] 

SCALE AIRCRAFT DOCUMENTATION and Resource Guide 
Larger, updated 1995 edition. World’s largest commercial col- 
lection Over 5.500 different color FOTO-PAAKS and 30.000 
three-view line drawings 168-page resource guide/catalogue 
$8.00; Canada— $9.00; foreign— $14.00. Bob Banka's Scale 
Model Research, 3114 Yukon Ave.. Costa Mesa. CA 92626; 
(714)979-8058. [2/96] 

AERO FX BY JO DESIGNS— exact-scale, computer-cut, 
high-performance vinyl graphics and paint masks. Lettering; 
nose art; insignia for scale; pattern, pylon and sport fliers; 
complete graphic sets available. Call or write for free sample 
and catalogue. JO Designs. Rt. 1. Box 225 AA, Stratford. OK 
74872; (405) 759-3333; fax (405) 759-3340. [5/96] 

BOB FIORENZE BUILDING SERVICE. Jets, warbirds and 
helicopters. Contact Bob at (407) 330-1448 Our experience is 
your best assurance. [12/95] 

ANTIQUE IGNITION engine parts: excellent reproductions, 
fuel tanks, points, timers, coils, needle valves, gaskets, etc. 
Champion spark plugs. Catalogue— $6 (inti, airmail — $8). 
Aero-Electric, 3706 North 33rd. Galesburg. Ml 49053. [4/96] 

PLANS ACCURATELY ENLARGED or copied Any scale, any 
size. Money-back guarantee. Send $2 for info and a cus- 
tomized poster for your shop. Roland Friestad. 221 1M 155th 
St.. Cameron. IL 61423. [12/95] 

PLANS ENLARGING. Old model magazines, scanning, plot- 
ting. model software. Free information. Concept, P.O. Box 
669 A. Poway. CA 92074-0669; (619) 486-2464 [2/96] 

R/C WORLD ORLANDO-CONDO SALE 2 bedroom, fur- 
nished on a 100-acre flying field with enclosed hangars. Close to 
Disney World and Epcot Center. For additional info, please call or 
write: R/C World. 1302 Stearman Ct.. Orlando, FL 32825; (407) 
380-6359. 


HISTORIC REPLICAS: DISCOUNTS! Flying Tigers. 94th 
Aero. Lafayette Escadrille accessories. Air Forces Bullion 
Patches, pilot sport shirts, T-shirts, wings, medals, beer steins, 
scarves, WW I squadron pins from $4.95. Free gift with order. 
Catalogue $1. refundable. Company of Eagles, 875A Island Dr., 
Ste. 322N, Alameda. CA 94502 [12/95] 

SCALE PLANS AND PHOTO SERVICE: Four scale cata- 
logues; SPPS 163 Superscale Plans. SPPS Documentation 
Photos. 3-views. Argus Scale Plans Handbook, Argus 3-view 
Scale Drawings The Best! $5 each USA and Canada. $10 each 
overseas Air. SASE for enlarging prices. Jim Pepino’s Scale 
Plans and Photo Service. 3209 Madison Ave., Greensboro. NC 
27403; phone/fax (910) 292-5239. Visa, Mastercard. [12/95] 

HELICOPTER SCHOOL. Five days of hands-on instructions 
with X-Cell helicopters and Futaba and JR computer radios. 
Small classes, tailored to your individual needs, beginners to 
expert. Includes all meals and lodging. Over 420 students from 
23 countries and 44 states, logging 14,500 flights in the last 
five years. Located on a 67-acre airport used exclusively for 
R/C training. Owned and operated by Ernie Huber, five-time 
National Helicopter Champion. Send for free information and 
class schedule now! P.O. Box 72 7. Crescent City. FL 32112; 
phone (800) 452-1677; fax (904) 698-4724. Outside U.S.. 
phone (904) 698-4275. [12/95] 

GEE BEE plans (Benjamin used). Twelve airplanes, ] A, small- 
er. Shirts! Catalog/News $4. Vern, 308 Palo Alto. Caldwell. ID 
83605; (208) 459-7608. [1/96] 

MAKE REAL DECALS with your computer and printer. Send 
$10 for introductory kit to: LABCO, Dept. MAN 27563 Dover, 
Warren. Ml 48093. [2/96] 

SOUTHWEST MODEL BUILDER. Full-line builder will build 
your aircraft from trainer to ducted fan. completely finished or 
ready to cover. Reasonable rates, satisfaction guaranteed. Call 
after 9 a.m.; (505) 891-4241. [1/96] 

MODELMAKERS, COLLECTORS: Aviation packets for sale 
Plans, 3-views, cutaways, drawings, engines, racing A/C. etc. 
$5 to $16. Send $1 and SASE for info. Doug Worthy, 1149 
Pine. Manhattan Beach. CA 90266. [1/96] 

SOARING VIDEO 50 minutes of basic R/C glider technique 
taken from “Old Buzzard's Soaring Book." Video $27.95, book 
$16.95. both $39.95 postpaid. Dave Thornburg, 5 Monticello, 
Albuquerque. NM 87123; (505) 299-8749. [12/95] 

PLANS - R/C sailplanes, scale, sport and electric. Old timer, 
nostalgia and FF scale and sport-powered, rubber and towline. 
All models illustrated. Catalogue $2. Cirrus Aviation, P.O. Box 
7093. Depot 4. Victoria, BC V96 4Z2 Canada. [2/96] 

ANTIQUE IGNITION-GLOW PARTS CATALOGUE 'A inch thick, 
timers, needle valves, cylinder heads, pistons, points, tanks, 
spark plugs, racecar parts, engines !^As. Baby Cyclones, 
McCoys, Phantoms, etc.. $10 postpaid. (U S ). $20 foreign. 
Chris Rossbach. R.D. 1. Queensboro Manor, Box 390, 
Gloversville. NY 12078. [2/96] 

DETHERMALIZING CERTAINTY For most tree-flight models 
Weighs .7-1.2 grams, large SASE to Wheels & Wings. P.0. 
Box 762, Lafayette, CA 94549-0762. [3/96] 

LEATHER JACKETS: Made from high-quality Italian sheep- 
skin leather, assembled in China. For catalogue, write to PMC 
Enterprises, Dept. 1, Pier 19, The Embarcadero, San Francisco, 
CA 94111. [1/96] 

AVIATION HISTORY CATALOGUES: old, used, rare and out- 
of-print books on aviation, WW I, WW II. Korea, etc. To order 
catalogue, send $1 to: Q.M. Dabney & Co., Inc., Box 42026- 
AA, Washington, DC 20015. [2/96] 

VACUUM-FORMING Your one-stop source for books, plas- 
tic sheets, components and ready-to-use machines in three 
sizes. New for '95, Hobby Vac System 2 machines. Free cata- 
logue— (800) 391-2974; Vacuum Form, 272B Morganhill Dr.. 
Lake Orion, Ml 48360. [1/96] 


TV SHOW The producers at Telstar Video Productions, Inc., 
are proud to present the nation's only weekly half-hour TV show 
dedicated to model aviation. “REMOTE CONTROL" television 
can be seen on Satellite Galaxy 4. channel 15 or on cable: The 
Outdoor Channel. Call (800) 972-4847, or fax (407) 220-4849 
for affiliate list or more information. Note to manufacturers: 30- 
or 60-second commercial spots are available. Advertise your 
products on national TV to millions of potential customers! 

[12/95] 

PLANS: Old-time and vintage plans including rare Australian 
and European models. Send U.S. $5 to Aircraft Artwork. P.O. 
Box 304, Kilmore 3764, Australia, or fax +61-57-821683 for 
comprehensive catalogue/plans list. Visa/Mastercard welcome. 

[12/95] 

CHINO AIR SHOW VIDEO The golden years of "Planes of 
Fame" air shows 1984 to the last show in 1989. Two-hour VHS 
from original tapes. Check or M/0 for $19.95 to: Howard 
Wilson, Box 4409, Oceanside, CA 92052. [12/95] 

PLANS TO BUILD— more than 700 tools, machines and 
accessories for your shop. Catalogue— $1. Wood-Met. Dept. 
MAN, 3314 W Shoff Cir., Peoria, IL 61604-5964 [9/96] 

ELECTRIC FLYERS— Specialty T-shirts show the world how 
you feel about electric flight and more! Club discounts. SASE for 
details. T. McDonough, P.O. Box 11088. Springfield. IL 62791- 

1088 (email: timmed@cencom.net) [1/96] 

ELECTRICS ARE NOW: Catalogue of discount prices, plus 
bonus electric-flight information packet. $7 USA; $8.50 
Canada; $10 overseas; Visa and Mastercard. CS Flight 
Systems. 31 Perry St., Middleboro, MA 02346; phone (508) 
947-2805. (1/96] 

CUSTOM ELECTRONICS AND SCALE DRAWINGS; submini 
car, Elevon or Crow airbom mixers; F/F electronic 5-function 
timers; rare & unusual scale drawings; illustrated catalogue $2; 
Bill Young Designs; 4403 E. Rustic Knolls Ln.; Flagstaff, A Z 
86004. [4/96] 

BOEING 80 A SCALE PLANS: V13 scale, trimotor landing gear 
Accessories. Call or write: Sam Moss Productions, 909 
Colebrook Dr.. Santa Maria, CA 93454; (805) 739-9130. [1/96] 

WW I PLANS AND MORE. Send $4 to Clarke Smiley. 23 
Riverbend, Newmarket, NH 03857. [4/96] 

GET YOUR HEAD ON RIGHT — your glow plug too! Tork-lt 

precision torque screwdriver. Free info/torque specifications; 
(770)736-0916. [3/96] 

MIXERS & RETRACT CONTROLLERS! MicroMixer for flap- 
erons, elevons, V-tails, flying wings! MicroRetracts sequences 
3 servos in slow motion from one channel! These are tiny 'A- 
ounce airborne computer controllers for standard radios! 
Without connectors. $29 each plus $2.25 shipping, Quillen 
Engineering. 561 N. 750 W.. Hobart, IN 46342 (219) 759- 
5298. [1/96] 

ILLUSTRATOR/MODELER for hire. Imaginative and has eye 
for detail. No project too big or small. Send SASE for samples 
to Chuck Martin, 24 Mt. View Ave., Saugerties, NY 12477. 

[12/95] 

CASH AND TRADE-IN: Wanted— ignition engines and 4-C 
engines and parts; FS-11 Sterling Tri-Pacer. 59-inch span, 
built-up with silk, or fabric-covered; 54 -inch Quaker OT/RC; 
U.S. gold and silver coins— 1925-1930 double-eagle $20 gold 
pieces; he or l/4-inch flat strip Pirelli rubber— 1 lb NIB. 
Newest arrivals— Mr Mulligan 56^4-inch span; 1^4-inch 
scale, super-detailed plan— $14.95; Focke Wolf WW II fighter 
36-inch span with Cox .09 and two Futaba servos mounted— 
$75; Pro-Line 7-channel TX and Rec. like new with 10 servos, 
on ch. 38 narrow band, complete with H D dual charger, Ni-Cd 
airborne pak, value— $700, sale— $250. Quadra 40 2.4 Cu 
with muffler and mount, plus 2 for spare parts— all for $165; 
Send $2 and #10 SSAE for bulletin to Carl V. Miller, 1773 
Blueberry Dr. N.E., Rio Rancho, NM 87124; (505) 891-1298. 

[12/95] 
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MILITARY AIRCRAFT PHOTOS — 20" x 28'. Available 
Iramed or framed. Makes greal Christmas gilt. Call, write for a 
catalogue sheet. The Chessler Company, ^211 Primrose Ave., 
Baltimore, MD 21215. (410} 358-5161; fax (410) 764-7451 

It/961 

LARGE-SCALE SAILPLANES AND TOWPLANES new and 

used— call (212) 879-1634, Sailplanes Unlimited, 63 East 
02nd St.. New York. NY 10028. [5/961 

MINI TURBOFAN JET ENGINE— 715 d lor model airplanes. 
Replaces most ducted Ian units. For catalogue, send $5: JMW. 
P.0, Box 2311, Dept 2, Long Beach, CA 90801. [2/961 

FOR RELIABLE POWER system setups, send your O/S 91 
engine, Dynamax fan and pipe. We will assemble, adjust and 
lest fly. *60 labor. Bob Fiorenze (407] 330-1443 [1/96] 

INSTRUCTIONAL VIDEO. For 50 years, I have been a mad 
keen aeromodeler and am proud lhat during this lime I have 
been able lo help hundreds of less experienced modelers with 
lips, techniques and advice, Last year, with the encouragement 
of the Mode! Aeronautical Association ol Australia. I produced 
a 90-minute video entitled, ‘How lo Build, Trim and Fly a 
Model Ai rcrall.' The response here in Australia was sc tremen- 
dous that I am pleased to new off er the video to my lei low mod- 
elers in the USA. Price is only $US 19.75 plus $5.25 to cover 
packing and airmail postage Write to me. Paul Straney at P.O 
Box 304, Kilmore, Victoria, Australia, or fax 401 57 821 683 
Mastercard/Visa welcome. [2/96] 

ULTRALIGHT AIRCRAFT— Hear our “Fast Action 
Classifieds ' Call 1-800-411-0042 You can learn lo Hy the real 
thing. Buy. sell, trade, kit-built, fixed wings, powered para- 
chutes, rotor, sailplanes, trikes, ballons and more. Stories 
galore! Sample issue 13. Annua! subscription $36. Introductory 
offer of only $24. (013) 539-0814; Ultraflight Magazine. 12545 
70lh SI., Largo, FL 34643-3025. [12/96] 


Hobbyist 


ENGINES: IGNITION, GLOW, DIESEL— new. used, collec- 
tors., runners. Sell, trade, buy. Send *3 lor huge list to Rob 
Eierman, 504 Las Posas. Ridgecrest. CA 93555; (619) 375- 
5537. 15/96) 

WANTED: Model engines and racecars before 1950. Don 
Blackburn, P.O. Box 15143. Amarillo, TC 79105; (806) 622- 
1657. [10/96] 


MODEL AIRPLANE NEWS. 1930-1969; “Air Trails.' 1935- 
1952; “Young Men," 1952-1956; “American Modeler; 1957- 
1967; “American Aircrafl Modeler; 1960-1975. SI for list. 
George Reith, 3597 Arbutus Dr. 14.. Cobble Hill, B.C. Canada 
V0R1L1. [2/96] 

DEBOLT PLANS: radio control; free 1 tight; control line. 
Separate SASE for each list to: Fran Ptaszkiewicz. 23 Marlee 

Dr.Tonawanda, NY 14150-4321, [3/96] 

COLLECTION FOR SALE: Over 350 kits from 40 S. 50 s, CD'S, 
F/F, H/C. U/C, Rubber, Solids, Jetex. Send SASE (S.55) to Dr. 
Frank lacobellis, 62 Palisade Rd., Rye, NY 10580, or call (914) 
967-5550. 11/961 

PAYING $50 TO $125 each for following loy metal outboard 
boal motors: Gale, Oliver. Sea Fury, single and twin Johnson, 
Mercury, etc. Also wanl Ihimble drone metal racecars. 
Gronowski, 140 N. Garfield Ave., Traversa City, Ml 49686; 
(616)941-2111, [5/96] 

MODEL MOTORS WANTED: most types, 1970 and earlier. 
Cash or trade. T. Crouss. 100 Smyrna. West Springfield. MA 
01089. [12/95] 

WANTED: Cox. Wen-Mac. Testers, etc. Gas-powered plastic 
cars, planes, boats. Please call or write. Dean Barham, 4032 
Iowa Si., San Diego, CA 92194; (619) 52B-1680. [4/96] 

PLANS: Flying Flea Plans (lull size): HM-14 $35. HM 16 
$125. Pouplume $75, Newsletter $15. Archive, Box 892, 
Wooster, OH 44691. [12/95] 

SLOT CARS WANTED: Cbx, Aurora. Tyco, etc 1960s. 1970's 
vintage; any scale. Please call or write. Dean Barham, 4032 Iowa 
St. San Diego, CA 92104; (619) 528-1680. [4/96J 

WANTED: 12-inch G.i. Joe and Captain Action. Jeff Gilbert. 
423 S. Randolph St.. Princeton, IL 61356-1960. |3/96] 

P-38 LIGHTNING— LOVE IT? Join a group of P-38 modeling 
and full-size enthusiasts. Share modeling, flying, historic facls 
and articles about the P-38. Entering fee of $15 covers newslet- 
ters and club patch For more information, write: 
P-38 M.OJ. Ron Parker, 3003 Windchase, f!003, Houston, TX 
77982-3444 [4/96] 

ANTIQUE MAGAZINES: Complete private collection. Bill 
Barnes Pulps, Air Trails, Flying Aces, others, $1 (or list, Bruce 
Thompson. 328 St. Germain Ave., Toronto, Ontario, Canada 
M5M 1W3. 13/96] 


WANT TO BUY: Cox ,35 and .40 engines Thanks. Please 
write Dean Barham, 4032 Iowa SI., San Diego, CA 92104: 
(619)528-1680. [3/96] 

WANTED: Futaba single-stick helicopter radio, whole system 
or transmitter only. Robert (814) 825-8404. [2/96] 

HUGE TDWPLAHE - -will tow the largest sailplanes. ] /s L5 with 
Saks 8.4 twin and Futaba servos. Mint condition. $2,500.00; Vi 
Christen Eagle, NIB— $350. Contact Robin Lehman (212) 744- 
0405, [1/96] 

SALE— Getting out ol the hobby. All linished airplanes, sup- 
port equipment, miscellaneous loofs and parts. For listing, 
send *10 SASE to G. Hunicke, 18 Media Dr., St. Louis, MO 
63146. \V%] 

INTERESTED IN OLDER SCALE airplane balsa kits, Cleveland 
plans, and wood kits ot race cars. Good used engines, building 
supplies/material, radio control accessories, etc., are also of 
interest. Please list condition and best price. I will buy one 
piece or entire collection. Randy Christensen, 1113 Bafboa, 
Denison, TX 75020. [2/96] 

FOR SALE: K&G .61 R/C engine with carb and mufller and 
bolls. New motor, never been run. Still in original box. Paid 
$150; sell lor $80. Please call or write (817) 699-1274. Ronald 
Kilgore, 1103 Park Hill Or., Killeen, IX 76543. [1/96] 

WANTED; Model engines and racecars before 1956 Don 
Blackburn, P.O. Box 15143, Amarillo, TX 79105; (806) 622- 
1657. [12/95] 

FOR SALE: Used Saito 270 Twin $400 Contact Robin 
Lehman, 63 East 82nd St.. New York, NY 10028; (212) 744- 
0405. [12/95] 


EVENTS 


LARGEST SWAPMEET AND AUCTION IN ILLINOIS! 140 

tables. Hosted by the Tri-Village RCer's on Saturday, February 
3rd. 1996, at the DuPage County Fairgrounds, Wheaton, 
Illinois. Vendor set-up at 8:30 a.m. General admission at 10:00 
a m Dedicated selling hours: 10 a.m. - 3:30 p m. FREE Auction 
at 4 p.m. FREE parking, hot lood, door prizes, raffle and more. 
Reserve tables early— Iasi year's show was a blow-out! 
Multiple table discount. Gall John at (708) 837-1343 or Jim at 
(708) 439-6922 to reserve lab les or obtai n flyer. (2/961 


MAGAZINE BACK ISSUES— tewa/j Modeler. American 
Aircraft Modeler Aeromodeller, Model Airplane News, Model 
Aircraft, RCM and more; 1930s-1990s For list, send SASE lo 
, Carolyn Gierke, 1276 Ransom Rd., Lancaster, NY H086. L3/96I 1 , 


GERMAN AIRCRAFT WW II— handbooks, service-parts lists, 
instruction manuals. List lor $2 Udo E Hafner, Konigsallee 69, 
D-71638 Ludwigsburg, Germany. 12/96] 

WANTED: ignition model engines 1930s to 1950s, especially 
Elf, Baby Cyclone, Brown Jr,, Qhlsson Custom and Gold Seal 
Also model racecars, any parts, spark plugs, etc; Woody Bartelt, 
3706 North 33rd, Galesburg, Ml 49063; (61 6) GG5-9693, or (800) 
982-5464. |4/96j 

CASH FOR ENGINES: ignition, glow, diesel-all types; any 
condition; sale list, too! Estates my specialty! Send SASE lor 
list. Bob Boumstein, 10970 Marcy Plaza. Omaha, NE 66154, 
(402)334-0122. [5/96] 

WANTED: Old, unbuilt, plastic model kits from '50s and '60s. 
Send list, price to Models, Box 863, WyandeHe, Ml 48192. 

12/97] 

ENGINES, KITS & ACCESSORIES: 35-year collection for 
sate. For listing send #10 SSAE to: Ed Hagerlin, Box 1980, 
Overton, NV 89040. [2/96] 



• CUB 1/4 SCALE 
LANDING GEAR 

w/WORKING BUNGEES 
T-6 ALUMINUM 
2 SIZES flat fuselage: 
Sid, 6-1/S” to 6-3/4** (SIG) 
Urge: r to 7-3/4” (Balsa USA) 
w/Bungee Covers,. $165,00 +$6,00 s/h 


* Covers: 1/3 Balsa USA $15.00, 1/4 scale 112.00, s/h $2.50 


* ZENOAH Engines, Mounts, Mufflers, Accessories/Paits 

• SPRING STARTER for G38, G45, G62 


The “BEAST” Float flying kit 
$75.00 + $8.00 s/h (Com USA) 

• BALSA SHEETS & STICKS 

MOST SIZES AVAILABLE 

3 PLY LIGHT - 1/8" & 1/4" 
BIRCH PLY -1/64- TO 3/0- 
SPRUCE, BASS 
CUSTOM CUTTING 

* Mfg, of: JOHN SULLIVAN 


Swencon 

JPECIALTIES 

Phone (510)758-0179 


BROCHURE: SASE SOLID CORE FOAM FLOATS 

28” 32" 36“ 40" 44" 48" 
2895 Estates Ave, to Box 663 . FLOAT FLYING VIDEO 

Pinole, CA 94564 $24.50 (ind. ship) 

Fax (707) 746-0554 V1SA/MC • CK • COD (CA R« Kid S/T) 


DECEMBER 1995 151 



R/C TILTWING PROGRESS 



M ark Scott of Hamden, 
CT— a master modeler, 
Sikorsky engineer and 
member of the Winding Brook 
and East Coast Swamp Fliers 
R/C Clubs — is pioneering the 
development of an extraordinary 
tiltwing R/C aircraft. As many will 
recall, we earlier published a 
photo of Mark Scott’s tiltwing 
design in full hover (see Chris 
Chianelli’s “Air Scoop" column in 
our October '94 issue). Mark has 
since flown the airplane in con- 
ventional horizontal flight and in 
short takeoff and landing (STOL) 
mode with the wing tilted 
1 5 degrees. He has yet to transi- 
tion between hover and horizon- 
tal flight, but prospects look 
promising. 

Mark’s first tiltwing design 
(shown here) has a 63.5-inch 
span, a 775-square-inch wing, is 
57 inches long and is propelled 
by 27-inch-diameter propellers 
(also called proprotors, because 



The tiltwing flies using Mark’s original configuration in 
which blade pitch travel is a function of throttle. 
Experimentation using an electronic governor to regulate 
proper rpm by varying blade pitch has not panned out yet. 
He reports that takeoff speed and flight characteristics are 
much like those of a trainer despite the era ft's 
13-pound weight. “ This is because the proprotors are gen- 
erating considerable lift and blowing high-velocity air over 
the wing at a 15-degree wing tilt. With the wing full down, 
control response was much like any other airplane of its 
size and weight. " 




Designer Mark Scott runs up the Enya 35 heli engines with the wing at a 
15-degree tilt. 



View of wing 
lower surface 
—wing in vertical 
position 


Pitch-control arm 

Swashplate, 
Kyosho* EP 
Concept (electric) 

Hex-drive starter 

Single-stage 

4-to-1 

reduction 

transmission 

Clutch, X-Cell* 40 

Cooling fan, 

X-Cell 40 


Cooling shroud, 
X-Cell 40 

Enya* 35 engine 


Note the clever engineering of the propulsion system on Mark Scott’s tiltwing. 


they’re variable-pitch rotors doubling as propellers). Mixing will be performed 
electronically via a commercially available chip programmed through a PC. 
The transmission consists of engines, clutches and gears on each wing half 
connected by a 0.25-inch cross-shaft. He believes he can make the system 
much simpler by mounting the engines inboard and driving the proprotors 
with belts (his winter ’95/’96 project). Inboard engines will considerably 
reduce drag as well as roll and yaw inertia. This second iteration design 
(see 3-view) will have detachable wingtips and. like the current version, a 
detachable horizontal tail for easy transportation. 

The two-engine configuration permits a safe landing if one engine fails at 
low altitude. Mark has agreed to consider publishing the details of his fin- 
ished design in Model Airplane News. He is also contemplating a simpler, 
STOL version that can be flown using available programmable radios, 
i.e., without the programmable chip. We’ll keep you posted! 
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— Tom Atwood 



